
� �������	� ����
������� ������������� ��������� �!
�"��#$� %��&� 
'�(�������
)+* ,.- ��� /0�&�&� 12
���� 34� �&� ,!5

687�9:7<;>=.?A@�B
CED ?GF DIHKJ�L.H�M�D B D = HONQPSR ?UT NVRWD ?XF RZY[N CEL]\_^A` Fa=bF RWL ?

c L.H F PUC = HOL]dWR ?A=_T!Fa=eF D�f ? RhgiDVH B R Fj
M = dWDIRWk]P�l c Cnm.oqp.rXsutvGmqwGs

c87yxz7A{ DI|APyR ?
} DI^ = H F \_D ?GF LbJ {~=eF PyDI\ =eF RWN B

C�D ?XF DVHKJ�L]H 9 PyDIL.HOD F RWN = d T�F `A|ARWD B LbJ���P j�B RWN = d T�j�B�F DI\ B
CEd = H @��KF d =]?GFa= f ? RhgiDVH B R Fj
�KF d =]?GFa= l x:� � w ���I�

��7<� P =.? k
CED ?GF DIHKJ�L.H�M�D B D = HONQPSR ?UT NVRWD ?XF RZY[N CEL]\_^A` Fa=bF RWL ?

c L.H F PUC = HOL]dWR ?A=_T!Fa=eF D�f ? RhgiDVH B R Fj
M = dWDIRWk]P�l c Cnm.oqp.rXsutvGmqwGs

���]�����I���
���X������W���Q�i� ���¡��¢��������W£¥¤��§¦¡¨©�����ª��«�¬O��A��¬y����¬¡®O£¥¯Q��°±���������§¦O«��²¦³¦µ´¶�V¬a�W�¯Q������!�¡�I¯

��������¬§·a£µ���¡�¸£¹¬±�ª����WºQ¦µ���i¨©¬O���<¦¥�¡�&£µ�I�¡���¯»¤²º���®O�¯&¼V��¡�E½X¾�¢���¦¥�§¿O�����¯�¼I����À¤²¬O�I�h£¥�W�²�
¬�¨Á�¡�Â�²¦¥�O�W�W£¥¤�¤²¬±���K¦Ã�§¿O���§ÄÅ�W¿Q�ª�ª���Q���W£¥¤�®±£¥��¤²¬a�²¦¥�O�¸�W£¥¤�¯��¡���Q£¹��°�¦¥�¿±������ÄÅ�¸¿a�ª�������W£¥¤
¤²¬±�I�W�����§£µ�Q£µ��°&¦¥�§¿O�����!�¡�I¯ª¼V¬O�I¯Q�¯»�Q£µ��Æ�¬Ç¤²���²�¡�&£¥¤	�I�¡�²¤�¢»�I�§£µ���!¬O�»��¢��Å¬±º��������Wº��¸¨È�O¤²���½
¾ ¢����ª¬�¯Q�²¦O£µ�I¤É¦µºI¯Q��Xº��Q¼I¬Oº��I¯Q�¯Ê£µ����º����q¨©��¬±�z��¢��X�Q£µ��Æ�¬Ç¤²���²�¡�&£¥¤��I�¡��¤É¢����Ä§¢a¿��W�����É��h£¥�
���I¯��W¢�����	£µ���É¢���®±£¥��¤²¬a�²¦¥�O�¸�W£¥¤�¦Ã�§¿O���²��½E¾�¢��ª®±£¥��¤²¬Q�²¦Ã�±�W�W£¥¤�¦¥�¿±�����&�¡���ª¢��²¦¥¯Ë£µ���Q¦¥�O¤²�
¼Q¿4�É�¡�I¯Q«�£¥¤�¢Q£µ��°���¢����+¼V���Ì«���������¢��ª�²¦¥�O�¸�W£¥¤ª¤²¬O���ª�¡�I¯K�²¦¥�O�W�W£¥¤»¤²¬O�I�W���²�§£µ�Q£¹��°�¦¥�¿±������½
ÍV�¡�&£Î¦Î£µ��ª¬¡¨[¦Î£µ����¡�>���I¯:¤²º�¼Q£Ã¤��W�Q¦Î£µ����»�¡����ºI�W�¯���¬K£³¦Î¦µºI�W���²�¡���E�É¢��E�¡������¬§·a£µ�����W£µ¬O�
£¥¯Q��O��½
��ÏÑÐ(Ð]Òe�uÓ�Ô��¡�»Õ�ÖÃ�I��×¹Ø��¡���×µÙbÚ:Û�ÜÞÝ	ßOà�ÄQàOá¡â	àOá�Ä�àOá¡â[Ûaß

ãÉäXåOæÎç]èhé�çZé�ê�èÌëhå»ìiê�ç]çhíOîOîQïèZðhé�ñ&æÎò&îaê�èhð]ó¡ô�ðZåOé�õ�æÎè�ö±ïèWëWéA÷Xø�ë¸é�ï�ùqúOë¸æ³éÉòÞðhæüûÇë�ýXé�çhé�ê�èWëZå�íOòañ¡é�è!þèWê�ò¡ðZç
õ�öI÷�úOýËöIÿ����������	��
���������������öVÿ����������	����������ÿ���
Xê�òañ[æÎòÅîQê�èZð.ó¡ôÅðhåOé��!ê�ðhæ³ï§òaê��OúOë¸æ³éÉòaëWéAöOï§íOòañOê�ðZæÎïò[íOòañ�é�è
ëWï¡ïîQé�èÌê�ðZæ��éAê�þ§èZé�é���é�ò¡ð�����ý! "����������#�ÿ§ÿ%$

&



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
1998 2. REPORT TYPE 

3. DATES COVERED 
  00-00-1998 to 00-00-1998  

4. TITLE AND SUBTITLE 
Mathematical Model and Analysis of a Laminated Curved Beam with
Shear 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
North Carolina State University,Center for Research in Scientific 
Computation,Raleigh,NC,27695-8205 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
see report 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 

18. NUMBER
OF PAGES 

27 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 



' (!)+*�,.-0/21234*65�-7)

849;:�<�:>=@?BA7C�=@DE:�?�FG<�:�A%DH=JILK�:�<�:�?MKN=OIPK�9G:>:�I;Q%=JI;:�:�<�=OI;QRA�ISDP=JITDEUS?�KV<�=@AXW�Y�Z\[R[+U;I;=OKM]^ZX_`:�<
KV9;:PFTA\?�Ka?�:�_`:�<�AXWbDE:�Y�A%DE:�?^=JIcK�9;:2US?M:PZ�d^Y�Z\[RFSZ`?M=JKV:fe	:�WgA%?�KV=gYXh�_E=@?�Y�Z`:�W@A\?MK�=gY0?M[0AX<VK7[0A�K�:�i
<V=gA�Wkj6?MK�<VUSY�K�UG<�:�?�?MUSYl9mA%?onS:�A�[0?�pLF;WgA�K�:�?�A�ISD0Y�Z\[RFGWJ:�q+A�<�K�=@Y�U;W@AXK�:rDR?�KV<�USY�KVU;<�:r?�s6849;:�<V:t=g?�A
W@AX<VQ\:^nSZLDE]uZXdvWJ=OK�:�<�AXK�UG<�:^DL:�AXWO=JI;Q0C�=JKV92K�9;:+DL:�?�=OQ\I2ZXdw_E=@?�Y�Z`:�WgA\?MK�=@Yx[0A�K�:�<V=gAXWveky{z.|fjvWgA�]Li
:�<�?}K�Zt:�I;9TAXISY�:~FSA%?�?�=O_`:BDGAX[RF;=OI;Q^e���|2|H��p����t����p����4��p����`�N��p���|2A���pLAXISD+<�:�d	:�<V:�ISY�:r?"KV9;:�<�:�=JI�j�s
��:�Y�:�IEKVWJ]`p�9;Z�Cv:�_`:�<�p�K�9G:�<�:�=@?!ABQ\<VZ�C�=JI;Qt=JILK�:�<�:�?MK�=JI+A\Y�K�=J_`:wY�Z\IT?�K�<�AX=OI;:�D>WgA�]`:�<ve��B�v�!j�?MK�<�UTY�i
KVU;<�:r?}e����684�c��pL���~��84��pL������84����pL������84� & ��pL���\����pL���t������pL���N�b|0��pL����|f�G��pL�����4��pL��y{�x�g�
A�ISD2<�:�d	:�<V:�ISY�:r?4K�9;:�<V:�=JI�j�st��Iu?�USY�9u?�KV<�USY�K�U;<V:�?B?�:�IS?�Z%<�h�A%Y�K�UTAXK�Z%<^DE:�_E=@Y�:�?~?�USY�9uA\?BF;=O:���ZLY�:�i
<�AX[R=@YxFSA�K�Y�9;:�?BZ\<tW@Ar]`:�<�?NC�=OK�9�AXF;F;<VZ\F;<V=gA�K�:�Y�=J<�Y�U;=JKV<�] AXISD2FSZXCv:�<¡?�U;FGF;WJ]uA�<�:+n¢Z%ISDE:�DuK�Z
A+FSAX<V:�IEK~[0A�K�:�<V=gAXW�K�9SA�KB=g?�:�W@A\?�KV=gY\s~�4:�KMCv:�:�I0K�9;:¡FSAX<V:�ILKN[0A�K�:�<V=gA�W�AXISDPKV9;:>F;=O:���ZLY�:�<�AX[�=gY
FTAXK�Y�9;:�?�A�I;Z\KV9;:�<~[0AXKV:�<�=@AXW�p£y{z.|¤=@?oZ�d	K�:�I0:�[+nS:�D;DE:rD¥KVZ7F;<VZ�_E=@DE:BFSA%?�?�=O_`:¡D;AX[RFG=JI;QGs

849;:�<�:t=g?6_`:�<�]+WJ=OK�K�WO:NWO=JKV:�<�A�K�U;<V:BZ\Im<�=JQ%Z\<VZ\US?�[0AXKV9;:�[0A�K�=@Y�AXW`d	Z\<V[7U;W@AXKV=JZ\IT?¦d	Z\<�KV9;:¡�{�v�
DL:�_E=@Y�:�?4[R:�IEKV=JZ\IG:�D0AXnSZ�_`:`st849;:^F;<V:�?�:�ILK~FSAXFS:�<B=@?BARY�Z%IEKV=JILUSAXKV=JZ%IPZXdvKV9;:+?�=O[RF;WJ:�<4[RZLDE:�W
=OIc����|f�L��s¡�N:�<V:>Cv:^9SA�_`:+A\D;DE:rD2Y�Z\IS?MK�<�AX=JIG=JI;Q0WgA�]`:�<�?oKVZ09;Z\W@DPK�9;:^_L=g?VY�Z`:�WgA%?�KV=gYxW@A�]`:�<�?�=JI
FGWgA\Y�:`p�AXISD§d	UG<�K�9G:�<BC4:�A\Y�Y�Z\U;ILKBd	Z\<¡K�9;:�?�9;:rAX<t=JIuK�9;:+_L=g?�Y�Z`:�WgA%?�K�=@Y>WgA�]`:�<�?�s+�B?B=JI¨����|f�L�
Cv:N:r?�K�A�n;WJ=@?�9+C4:�WOWJi	FSZ`?�:rDEI;:�?V?4AXITD7IEUG[R:�<�=@Y�AXWGAXFGF;<�Z�qL=J[0A�K�=JZ%I>d	<�A�[R:�C4Z%<�©�s�849;:B[+U;WJKV=JWgA�]%:�<
Y�U;<�_`:�DRnS:�A�[ªY�Z%IE«SQ\UG<�AXKV=JZ%IfF;<V:�?�:�IEKV:�DHF;<VZLDEUSY�:r?od	U;WJWO]0Y�Z%U;F;WJ:rDHK�<�AXIS?M_`:�<�?M:+AXISDPWOZ\I;Q%=JKVU;i
DL=JISA�W._L=JnG<�AXKV=JZ%IS?�s+��I¬A%D;DE=OK�=JZ%IfKVZ0K�9;:�?�9;:rAX<>Cv:^9SA�_`:^=JISY�WJUSDE:rD��=JILK�:�Q\<�A�W69E]G?�KV:�<�:�?M=g?V®7=JI
Z%U;<Bytz6|¯WgA�]`:�<�?�st�`USY�9uY�U;<�_`:rDPY�Z%IE«SQ\UG<�AXKV=JZ%IS?BC�=JK�92y{z.|°9E]G?�KV:�<�:�?M=g?~AX<V:^=J[RFSZ\<VK�A�IEK~=JI
A�U;K�Z%[RZ\nG=JWJ:{AXISDmAX=J<�Y�<�A�d	K�=JISDLUS?�KV<�=gA�W�AXF;FGWJ=gY�AXK�=OZ\IS?�s

± U;<vAXFGF;<�Z�A\Y�9�pEC�9;=@Yl9^=@?"d	U;ISY�K�=JZ%ISAXW�A�ISAXWO]EKV=gY4=JI^ITAXK�UG<�:`pLY�Z%[7n;=OI;:�?�K�9;:~=gDL:�A\?!Z%IRK�<V:�AXKVi
[�:�IEK^Z�d¡K�=J[�:R9E]G?�KV:�<�:r?�=g?+AXITD�AXF;F;<VZ�qE=O[0AXKV=JZ\Ic=JIcFSAX<VK�=gA�WtDE=³²�:�<�:�ILK�=@AXW�:�´`USAXKV=JZ%I�[RZLDE:�W@?
Q%=J_`:�I�=JI�����µ!� & ��AXITD¶����µ!��·X�vC�=JKV9¬Q\:�IG:�<�A�W4C4:�WJWJi	FSZ`?M:�DEI;:�?V?Rek=OI¬K�:�<V[0?BZXd{?�:�[�=JQ\<VZ\U;F�j
A�<�Q%U;[R:�ILK�?BQ\=O_`:�Iu=JI¨���������vAXITD������B����sP849G:�?�:+=gDE:rA\?>A�ISDf<V:�?�U;WOK�?¡Y�AXIunS:RQ\:�IG:�<�A�WJ=J��:�D
A�ISDf:�qLK�:�ISDE:�DPKVZPK�<V:�AXKt[0A�IE]mZXd~KV9;:7[�Z\<�:^<V:�AXWO=g?MK�=gYRe	WJ=OI;:�AX<�j~F;9E]G?�=@Y�AXW�[RZLDE:�W@?od	Z\U;ITDf=JI
KV9;:+WJ=JKV:�<�A�K�U;<V:`s^849;:+<�:r?�U;WOK�=JIGQRK�9;:�Z\<�:�K�=gY�AXW6A�ISD¬Y�Z%[RF;U;K�AXK�=OZ\ISA�W!d	<�A�[R:�CvZ\<�© Y�AXIunS:7UT?�:�D
=OImY�Z\ILK�<VZ\W�pL:�?�KV=J[0A�K�=OZ\I0A�ISDP?M=J[+U;WgA�K�=JZ%IRA�F;F;WO=gY�A�K�=JZ%IS?�s

��I+K�9;:�I;:�qEKv?�:rY�K�=OZ\I^C4:~F;<V:�?�:�ILK}Z%U;<6:�q;A�[RF;WO:4[RZLDE:�WSAXWOZ\I;Q¡C�=JK�9+Atn;<�=O:�d�Z\U;KVWJ=OI;:�ZXd¸K�9;:
:�WJ:�[R:�IEK�?¦Z�d6=JK�?NDL:�<�=O_\A�K�=O_`:�?�s6�f:¡<�:�Y�A\?�K~K�9G=g?4[RZLDE:�W�=JI2A�nS?�KV<�A%Y�Kx�vA�USY�9E]m?�]G?�KV:�[¹d	Z%<�[º=JI
��:�Y�K�=OZ\Iu»0AXITDf?M9;Z�C¼K�9SA�Kx=OKtY�A�IfnS:�A\?�?MZLY�=gA�K�:�D2C�=JKV9¬AP½6¾�i�?�:�[�=JQ\<VZ\U;F2=OIuAXF;FG<�Z\FG<�=gA�K�:�WO]
Y�9;Z�?�:�Iu?MFSA\Y�:r?�s^��I¬�`:�Y�K�=JZ%IP¿Gp"Cv:^Q\=O_`:^Y�Z%IE_`:�<VQ\:�ITY�:><V:�?�U;WOK�?od	Z%<tARKM]EF;=@Y�AXW�d�AX[�=JWJ] ekWJ=OI;:�A�<
?MF;WJ=OI;:�?!d	Z\<vWJZ%I;Q\=OK�USDE=OISAXWS_L=Jn;<�AXKV=JZ\IT?�p;Y�U;n;=gY�?MF;WJ=OI;:�?!d	Z\<vK�<�AXIS?M_`:�<�?M:N_L=Jn;<�AXKV=JZ\IT?lj}Z�d�AXF;FG<�Z�qE=Oi
[aAXK�=OZ\IS?�s!�u:t9SA�_`:t?�USY�Y�:�?�?�d	U;WJWO]7UT?�:�DRK�9G=g?.d�AX[�=JWJ]^=OIR<�:�WgAXKV:�D0Y�Z\[�F;U;K�A�K�=OZ\ISA�W�?�KVUSDE=O:�?�pLK�9;:
<V:�?�UGWJK�?4Z�d6C�9;=@Yl90A�<�:¡DE:�K�AX=OWJ:�DR:�W@?�:�C�9;:�<�:^e�?�:�:+���N�;�	j�s



À Á -H/mÂxÃÅÄÆÂBÇ7ÂtÃ�-^ÈfÉ Âx)+*

ÊoË�Ì Í¬Î6Ï~Ð;ÑMÒ�Ó.Ô0Õ Ö~×BØ!Ô^Ó4Ù~×ªÚ�Ð;Ð¢ÛbÜ¼ÝNÞGÑMÖoÙ~Ð

�u:0?�KVUSDE]ÅAPW@AX[R=OISAXKV:�DPnS:�AX[ÆK�9SA�K+Y�Z\ILK�A�=JIS?¡AXIÅ:�WgA%?�KV=gY+Y�Z\<V:RC�=JKV9ßKMCvZP_L=g?�Y�Z`:�WgA%?�K�=@Y
W@A�]`:�<�?�p\KMC4Z^Y�Z\IS?MK�<�A�=JI;=OI;QtWgA�]`:�<�?�pLAXISD+K�CvZtF;=J:���ZLY�:�<�A�[R=gY6FSAXK�Yl9G:�?�s�849;:B_L=g?�Y�Z`:�WgA%?�K�=@Y4WgA�]`:�<�?
A�<�:¡n¢Z%ISDE:�DPKVZ7KV9;:>:�WgA\?MK�=@YxY�Z\<�:�p¢KV9;:^Y�Z%IS?�KV<�A�=JI;=OI;Q7W@A�]`:�<�?4KVZRK�9;:¡_E=@?�Y�Z`:�WgA\?MK�=@Y{W@A�]`:�<�?�p;AXITD
KV9;:^F;=O:���ZLY�:�<�AX[R=@YNFSA�K�Y�9;:�?NKVZRK�9;:+Y�Z\IS?MK�<�A�=JI;=OI;QRW@Ar]`:�<�?�stà�AX=J<�?NZXdvKV9;:^_E=@?�Y�Z`:�WgA\?MK�=@YxWgA�]`:�<�?�p
Y�Z\IS?MK�<�A�=JI;=OI;QRW@Ar]`:�<�?�pSA�ISD2F;=J:���ZLY�:�<�A�[R=gY~FSAXK�Yl9;:r?NA�<�:^US?M:�DPK�ZRFG<�ZLDEUSY�:^Q\:�Z%[R:�K�<V=gY�A�W�?M]E[Ri
[�:�K�<V]`s6z6A\Y�92Y�Z%[RFSZ\I;:�ILK�9SA%?BA�«TI;=JKV:><�A%DE=JUT?oZ�dvY�U;<V_\A�K�U;<V:`s��á_E=O:�C¶Z�dvA7[R=@D;DEWO:B?M:�Y�K�=OZ\I
Z�d6K�9G:>Y�Z\[RFSZ`?M=JKV:tY�U;<V_`:�D7nS:�AX[âd	<�Z\[ºKV9;:¡?�=gDL:B=g?4Q%=J_`:�I0=JImµ!=OQ\U;<V: & s

849;:^KV<�A�IS?�_`:�<�?�:^_L=Jn;<�AXKV=JZ\IT?NZXdvK�9G:+Y�Z\[RFSZ�?�=JKV:tn¢:rAX[°AX<V:^Z\U;<bF;<�=O[0AX<V]0Y�Z\IT?�=gDL:�<�A�K�=JZ%I�s
�~ZXCv:�_`:�<�pEDLU;:tK�Z+K�9;:tnS:�AX[ãY�UG<�_%AXKVU;<�:tK�9G:�<�:¡AX<V:tK�CvZRDL=g?�FGWgA\Y�:�[R:�ILK�?}=JIL_`Z\WO_`:�D�ä�åSekæ�ç�è£j�=JI
KV9;:RK�AXI;Q%:�IEKV=gA�WBe`éè`j¡DE=J<V:�Y�KV=JZ\I�AXITDßêtekæ�ç�è`jB=OI¬K�9;:�<�A\DL=gAXWbe éë j{DE=J<V:�Y�K�=OZ\I�sm�NIL]f[�Z\K�=OZ\Iu=JI
KV9;:0DE=O<�:�Y�K�=JZ%I¬ZXdbK�9G:RC�=gDEKV9¬ZXdbK�9G:RnS:�AX[2p éì p.=@?>A\?V?�U;[�:�DfI;:�Q%WJ=OQ\=JnGWJ:`s0�f:mA%?�?�UG[R:RK�9TAXK
KV9;:P<�A\DE=@AXWbDE=g?MF;WgA%Y�:�[R:�IEK¡êtekæ�ç�è£j¡=g?>KV9;:2?VAX[R:Rd	Z%<RA�WJW~WgA�]`:�<�?^A�ISDßCv:2DE:�<�=J_`:�K�AXIGQ\:�ILK�=@AXW
DL=g?�FGWgA\Y�:�[R:�ILK�?.d	Z%<x:rA\Y�92WgA�]`:�<�st|PZ%<�:�Z�_`:�<�p¢Cv:^[0AX©`:¡K�9;:>d	Z%WJWOZXC�=OI;Q0A%?�?�UG[RF;K�=OZ\IS?Nd	Z%<xZ%U;<
[�ZLDE:�W�ä

í 849;:t_E=@?�Y�Z`:�W@A\?MK�=gY~[0AXKV:�<�=@AXW�UGISDE:�<~Y�Z%IS?�=@DE:�<�AXK�=OZ\I0=g?4WO=JI;:rAX<�s

í z¦_`:�<�]R[0A�K�:�<V=gA�W�WgA�]`:�<4=@?NnSZ\ISDL:�DPFS:�<�d	:�Y�K�WJ]�K�Z+Z\K�9G:�<�?N=OI2Y�Z%IEK�A\Y�K�p¢=�s�:`sOpEI;Za?�WJ=OF�pSAXITD
I;ZRDL=g?�nSZ%ISD;?~AX<�:¡A�WJWJZ�Cv:�D�s

í z¦_`:�<�]0[0AXKV:�<�=@AXW�WgA�]`:�<bDE:�d	Z\<V[0?4U;I;=³d	Z\<V[RWJ]RC�=OK�92<V:�?�FS:�Y�K~K�Z�K�9;=@Yl©LI;:�?V?�îSK�9SA�KB=g?�p�DE=g?Mi
F;WgA%Y�:�[R:�ILK�?6A�<�:tZ\I;WO]7d	U;ISY�K�=JZ%IS?4ZXd¦æ�AXITDPèEs

í 849;:RK�9G=gY�©EI;:r?�?BZXdbK�9;:aY�Z\[RFSZ�?�=JKV:7nS:�A�[¯=g?t_`:�<�]u?M[0AXWOW}=JIïY�Z\[RFTAX<�=@?�Z%I¬C�=JKV9¬Z\KV9;:�<
DE=J[R:�IS?�=OZ\IS?v?�USY�9mA\?�<�A\DL=JUS?4Z�dvY�U;<V_\A�K�U;<V:¡AXISD0WJ:�I;Q%K�9�s

í �6Z\[RFSZ`?M=JKV:BnS:�AX[ºDL:�d	Z\<V[0AXKV=JZ\IT?4AX<V:¡?�UEðaY�=J:�IEKVWJ]^?M[0AXWOW�?�Z�A\?4K�Z+A�WJWOZXC�9G=JQ\9G:�<�Z\<�DE:�<
[RZ\KV=JZ\IT?.K�Z+nS:tI;:�Q\WO:�Y�KV:�D�pE=�s�:`sOp`C4:tUS?�:B«S<�?�K~Z\<�DE:�<�[RZLDE:�Wg?�s

í 8"<�AXIS?M_`:�<�?M:>I;Z%<�[0A�W}?MK�<�:r?�?�:r?>ek=�s�:`sOpEK�9G:+?�K�<V:�?�?M:�?�=JI2K�9G:^DE=O<�:�Y�KV=JZ%I�p éë p�IGZ\<�[aAXW�K�Z�K�9;:
K�9;=OIPDL=J[R:�IT?�=JZ%I�j�AX<V:>K�A�©`:�I0K�Z^nS:>IG:�Q\WO=JQ\=On;WJ:�s

í ��Y�<�Z�?�?4?M:�Y�KV=JZ\I^C�9G=gY�9^=g?}Z\<V=JQ\=OISAXWOWJ]¡I;Z\<V[0AXW;KVZtK�9;:~<�:�d	:�<�:�ISY�:�?�UG<�d�A\Y�:�?}ZXd�KV9;:~:�WgA%?�K�=@Y
Y�Z\<V:`p;K�9;:¡Y�Z%IS?�KV<�A�=JI;=OI;Q7W@A�]`:�<�?�p;AXITDPK�9;:tF;=O:���ZLY�:�<�AX[R=@YoFTAXK�Y�9;:�?4C�=OWJW�<V:�[0AX=OIRI;Z%<�[0A�W
K�Z+K�9;:¡DE:�d	Z%<�[R:rD¥<V:�d	:�<�:�ISY�:t?MU;<�d�A%Y�:�?�AXITDHC�=JWOW�<V:�[0AX=OIRU;IS?MK�<�AX=JIG:�D�s



C

θ1

θ2

P

P
C

VE

E

VE

ñ7äòz}WgA\?MK�=@Y��6Z%<�:tK�9G=gY�©EI;:r?�?oó
ô{ñ7ä}yB=@?�Y�Z`:�WgA\?MK�=@YNWgA�]`:�<�pEK�9G=gY�©EI;:r?�?4õ
½^ä4�6Z%IS?�KV<�AX=OI;=JIGQ7W@Ar]`:�<�pEKV9;=gY�©LI;:�?�?vö
÷^ä6à}=J:���Z^FSAXK�Yl9¸p;K�9;=@Yl©LI;:�?V?4øts

ù�úkûSü�ý�þfÿ��~|P=gD;DEWO:>�`:�Y�K�=JZ%IRZXd¦K�9;:^�6U;<V_`:�DP�6Z\[RFSZ`?M=JKV:t�4:�AX[
ÊoËÊ Õ Ó¦ÞSÎ~Ø}Ü¼Ó}ÞGÑMÒ�Ó.Ô�� Ø��vØ!ÔMÖ4ÝtÜ¼Ø}Ù6Þ�Ö��HÕ Ö~×BØ�Ô

8�Z2DE:�_`:�WJZ%F2K�9;:+[0AXKV9;:�[0A�K�=@Y�AXW�[RZLDL:�W!Cv:7KV<�:�A�Kt:�A\Y�9fZ�d�KV9;:7W@A�]`:�<�?BA%?>A0?�9G:�WJW�s7µ;U;<Vi
KV9;:�<�p¢Cv:x=OIEKV<�ZLDEUTY�:xd	Z%U;<t?�UGn;WgA�]`:�<�?�p��
	���p��� & ç�·Ep���� & ç�·Lp�C�=JKV9PI;Z%I;��:�<VZ7KV9;=gY�©LI;:�?�?~õ�	���p
<V:�?�FS:�Y�K�=J_`:�WJ]R=OI2K�9;:+_E=@?�Y�Z`:�WgA\?MK�=@YxWgA�]`:�<�?>e�?M:�:+µ!=OQ\U;<V:+·£j�s¡�f:^CvZ\U;W@D§WO=J©`:>KV9;:^_L=g?�Y�Z`:�WgA%?�K�=@Y
W@A�]`:�<�?}K�Z¡9SA�_`:BK�9G:t?�A�[R:BY�=J<�Y�U;[7d	:�<V:�I`K�=@AXWGDE=g?MF;WgA%Y�:�[R:�ILK�?�A\?.KV9;:B:�W@A\?MK�=gYbY�Z\<V:BA�K�K�9;:B=OIEKV:�<�i
d�A%Y�:�?BnS:�KMC4:�:�I2K�9;:+KMC4ZR[0A�K�:�<V=gA�Wg?�s¡�f:+C4Z%U;WgD2WJ=O©`:^A0?�=O[R=JW@AX<~:�´£UTAXWJ=OKM]PA�KtK�9;:+=JILK�:�<Md�A\Y�:r?
Z�dtK�9G:H_L=g?VY�Z`:�W@A\?�KV=gYRWgA�]`:�<�?xC�=OK�9ÅK�9;:mY�Z%IS?�KV<�A�=JI;=OI;QfW@A�]`:�<�?�sÅ�NZ�C4:�_`:�<�p}U;I;WO=J©`:RKV9;:0:�WgA%?�K�=@Y
A�ISD�Y�Z\IS?MK�<�A�=JI;=OI;Q2WgA�]`:�<�?�p}KV9;:0_E=@?�Y�Z`:�W@A\?MK�=gY+WgA�]`:�<�?>UGISDE:�<VQ\Z�?�9;:�A�<+DE=g?MK�Z%<�K�=OZ\I�sÅ849G=g?+Y�AXI
nS:t:�ðaY�=J:�IEKVWJ]+Y�A�F;K�U;<V:�DRnE]aY�Z\IS?M=gDE:�<�=JIGQ+?�U;n;W@A�]`:�<�?4Z�d}KV9;:t_E=@?�Y�Z`:�W@A\?MK�=gYBW@Ar]`:�<�DE=O_E=@DE:�D7nL]0A
IG:�U;K�<�AXW}WO=JI;:^Z�dv��:�<�Zm?M9;:�AX<tC�9;=@Yl9m=g?BI;Z0WJZ%I;Q\:�<BI;:�Y�:r?�?�A�<�=OWJ]PKV9;:^Q\:�Z\[R:�KV<�=@Y�AXW�Y�:�IEKV:�<BWJ=OI;:`s
|PZ%<�:�Z�_`:�<�p�=JK�?tWJZLY�A�K�=OZ\I�p}C�9;=@Yl9ïYl9SA�I;Q\:r?xC�=JKV9¬K�=O[R:+DEU;<V=JI;QuDL:�d	Z\<V[0AXKV=JZ\IT?�p�=g?t=JI¬Q%:�I;:�<�AXW
UGI;©EIGZXC�I¸s7�4]m=JILK�<VZLDEUSY�=OI;QR:�´`USAXKV=JZ%IS?Nd	Z\<tKMC4Z0?MU;n;WgA�]`:�<�?N=JI2:rA\Y�92_E=@?�Y�Z`:�W@A\?MK�=gY>W@A�]`:�<�pSC4:
Y�AXIcA\Y�Y�Z\U;ILK>d	Z\<^KV9;=g?>I;:�U;K�<�AXW~?�9G:�AX<+A�qE=@?>C�=JK�9GZ\U;K+A%Y�K�USA�WJWO]¬©EIGZXC�=OI;Q2=JK�?>WJZLY�A�K�=OZ\I�su�f:
:�[RF;9SA%?�=J��:BK�9SA�KBK�9G=g?�=g?~?�=J[�F;WJ]�A7DL:�_E=@Y�:tK�Z0DL:�_`:�WJZ%FmA¥[RZLDL:�W�C�9;=gY�92A�WJWOZXC~?~?�9G:�AX<~=JImK�9;:



_L=g?VY�Z`:�W@A\?�KV=gYNW@A�]`:�<�?�A%?oCv:�WJW¸A\?~DE= ²�:�<V:�IEK�[aAXK�:�<�=gA�Wg?}=JImK�9;:¡Y�Z%IS?�KV<�A�=JI;=OI;Q7W@A�]`:�<�?vAXISD0:�WgA%?�K�=@Y
Y�Z\<�:�s

11

L21

22L

L
L

12

849G:x_L=g?VY�Z`:�W@A\?�KV=gYNW@A�]`:�<�?vDE=J_L=gDE:rD7=JILK�Z+?MU;n;WgA�]`:�<�?�������p�������p�������AXITD�������s
ù�ú	û¢ü�ý�þ����³yB=g?VY�Z`:�WgA%?�KV=gYB��A�]`:�<B�`UGn�DL=J_L=g?�=OZ\IS?

��I0C�9SAXK4d	Z%WJWOZXC~?4Cv:tC�<�=JKV:��! "d	Z%<"�$#%�SævAXISD&�Hd	Z\<"��#%��èEs}��I0K�9G:x:�WgA\?MK�=@YBY�Z\<V:`pE<V:�d	:�<V<�=JIGQ
KV9;:t[RZ\KV=JZ%IRK�Z+=JK�?4I;:�U;KV<�AXW�WO=JI;:bC4:tC�<�=OK�:

å¢e	æ�ç�èEç('Ej)��åSekæ�ç�è`j�*+'�, åSekæ�ç�è£j- . ��êxe	æ�ç�è£j- / ç . ó ·10 ' 0 ó
· ç e�·Es & j

C�9G:�<�:2- =@?BK�9;:^<�A\DE=OUS?xZ�d~Y�U;<V_%AXK�UG<�:`p}ó2KV9;:7KV9;=gY�©LI;:�?�?�s^849;:^d	Z\<V[7U;W@AHe�·Es & jbY�Z\[�:�?od	<�Z%[
?MK�A�ISD;AX<�DR?�9G:�WJWLK�9;:�Z\<�]�e�?M:�:¡���N�`���	j�s�849;:b?�KV<�AX=OI+AXKvAXIL]^FSZ\=OIEK}Z%I7KV9;:�:�W@A\?�KV=gY�Y�Z%<�:�=@?!Q\=O_`:�I
nL] 354

ekæ�j�� &- ��å¢e	æ�ç�è£j�* &- êtekæ�ç�è£j . '- � � � êtekæ�ç�è`j e�·Esò·£j
A�ISDHKV9;:¡Y�Z\<V<�:�?MFSZ\ISDE=OI;Q�?�K�<V:�?�?�=g?4Q%=J_`:�I�nE]6 4 ekæ�j�� ñ87

& .:9 �7 3 4 ekæ�j�ç e�·Esò»£j

C�9G:�<�:�ñ 7 =g?BKV9;:7�6Z%U;I;Q<;ò?B[RZLDEU;WOUS?�p�AXITD 9 7 K�9G:Rà!Z%=g?V?�Z\I�<�AXKV=JZGsR��I�e�·Es & jtA�ISD�e�·Es�·`j~K�9;:_%A�<�=gA�n;WJ:8'^=g?4KV9;:tI;Z\<V[0AXW¸DE=g?MK�AXITY�:tZXd6KV9;:tF¢Z%=JILKte�èLç('Ej}d	<�Z%[ K�9;:tI;:�U;K�<�AXW�WJ=OI;:`s
|PZ�_L=JI;QtU;FRKVZ>KV9;:N_L=g?VY�Z`:�W@A\?�KV=gY�WgA�]`:�<�?=������pGAXISD2�=���6C4:~K�<�:rAXK4:rA\Y�9R?MU;n;WgA�]`:�<vA%?4A>?M9;:�WOW

A�ISD^<�:�d	:�<�=JK�?�[RZ\KV=JZ\I¡K�Zt=JK�?!Q\:�Z\[R:�KV<�=@Y�AXWLY�:�IEKV:�<!WO=JI;:�s.�`=OISY�:4Cv:�=JISY�WJUSDE:w?�9;:rAX<vDE:�d	Z%<�[0A�K�=JZ%I
=OI0K�9;:�?M:tWgA�]`:�<�?~e>�
	���j�p;�B=O<�Y�9;9;ZX²?;�?4d	Z\UG<�K�9m9E]LFSZ\KV9;:�?�=@?�p;C�9;=@Yl9�=J[RF;WO=J:�?
@!A(B"�C@ 4 BD� 3 B"�FE
=@?>I;ZuWJZ\IGQ\:�<^_%AXWO=gD�sÅ�~:�I;Z\KV=JI;Q2KV9;:mY�=J<�Y�U;[7d	:�<�:�ILK�=OAXWvDE=@?�F;W@A\Y�:�[R:�ILK�?NnL]�ôHGI7��� ekæ�ç�èEçKJ'£j�pvAXITD
ôLGI7��� ekæ�ç�èLçMJ'£jvC4:bC�<�=JKV:

ô GI7��� ekæ�ç�èEçKJ'£j�� ô GI7��� ekæ�ç�èEçNE£j�*OJ'QP ��� ç . õ����· 0 J' 0 õ����
· e�·Es�¿Ej



ô GI7��� e	æ�ç�èEçKJ'`j�� ô GI7��� e	æ�ç�èEç(E`j . J'QP�����ç . õR���· 0 J' 0 õ����
·TS e�·EsVU£j

��I�e�·Es�¿Ej�AXITDRe�·EsVU£j�p�J'tDE:�I;Z%K�:�?!KV9;:�I;Z%<�[0A�WLDE=g?MK�AXITY�:�ZXd¸ANFSZ\=OIEKwe�èEç!J'Ej�d	<�Z%[ K�9G:4Q\:�Z\[R:�KV<�=@Y�AXW
Y�:�IEKV:�<�WO=JI;:�sB849;:^d�A\Y�KbK�9SA�K>�B=O<�Y�9;9;ZX²?;�?Nd	Z%U;<�KV9f9L]EFSZ%K�9;:�?M=g?N=@?NI;Z%Kx_%A�WJ=gDP=OI2K�9;:�?�UGn;WgA�]`:�<�?� 	�� F;<�Z%9;=JnG=JK�?4UT?.d	<�Z\[ :�qEFG<�:�?V?�=JIGQWP 	�� =OIHKV:�<�[a?¦Z�d4ô GI7	�� ekæ�ç�èLç(E£j�pSêxpGAXISDX- 	�� p;K�9G:B<�A%DE=JUS?�ZXd
Y�U;<�_%AXKVU;<�:^Z�dvK�9;:^Q%:�Z\[R:�K�<�=@Y�AXW¸Y�:�ILK�:�<~WJ=OI;:>Z�dvK�9;:+?MU;n;WgA�]`:�<L� 	�� p�=JI A0?�=J[�F;WJ:B<V:�WgA�K�=OZ\IS?M9;=JF
Z�d}KV9;:Bd	Z\<V[ªe�·Ls & j�s6849EUT?�p;C4:t9SA�_`:BKVZ+?�:�:�©0AXImAXWOK�:�<VISAXKV=J_`:BCwA�]RZXd¦DE:�KV:�<�[R=OI;=JIGQxKV9;:YP�	��Z;�?�s
849G=g?4C�=JWOW�nS:^DLZ\I;:tWgA�K�:�<�s

8�ZÅ:�qEFG<�:�?V?aKV9;:u?�KV<�A�=JI¼e
3 GI74�[ 	�� ekæ�ç�è£jVj+AXITD KV9;:¬?MK�<V:�?�?2e 6 GI74�[ 	\� e	æ�ç�è£jVj^<�:�W@AXKV=JZ\IT?�9;=OF¶=OI�K�9;:

?MU;n;W@Ar]`:�<��
	��~C4:tUS?M:¡�4Z\WJKV��[0A�I;I0?�UGF¢:�<�FSZ`?M=JK�=OZ\Im[RZLDE:�W�s}849LUS?�p6 GI74�[ 	�� e	æ�j
� ñ]GI7
& .:9 �GI7Y^ 3 GI74�[ 	�� ekæ�j .+_ ¾`badc efe\j 3 GI74�[ 	�� ekæ)*+e\j�g!e5h�ç e�·EsVi£j

C�9G:�<�: 3 GI74�[ 	\� e	æ�j=j &- 	���k ��ô GI7	\� ekæ�ç�èEç!J'£j�*Åêtekæ�ç�è`j>l~ç e�·Esnm\j
A�ISDPñ�GI74=g?�A^[RZLDEU;WOUS?.Z�d6:�WgA%?�KV=gY�=OK�]�p 9 GI7 K�9;:¡à!Z%=g?�?MZ\Im<�AXKV=JZ^Z�d6K�9;:t[0A�K�:�<V=gA�W�s8�Z>:�qLF;<V:�?�?}K�9G:t?�9;:rAX<v?�KV<�AX=OI2eo@�GI74 B [ 	�� ekæ�ç�è`j�j�AXITDR?�9;:rAX<�?MK�<V:�?�? 6 GI74 B [ 	�� ekæ�ç�è`j!<V:�WgA�K�=OZ\IS?M9;=JF+C4:
A�Q`A�=JIPUT?�:tK�9;:¡�4Z%WJK���[0AXI;Ia?�U;FS:�<VF¢Z�?�=OK�=JZ%IP[RZLDL:�W�s�849EUS?�p6 GI74 B [ 	\� ekæ�j
� ñ�Gp7

·Ee & * 9 GI7 j8q @ GI74 B [ 	�� ekæ�j . _ ¾`ba c efe\j>@ GI74 B [ 	\� ekæ)*+e\j�g!esrwç e�·EsVt£j
C�9G:�<�: @ GI74 B [ 	�� e	ælju� &- 	�� *OJ' k ��êtekæ�ç�è`j . ô GI7	�� ekæ�ç�èEç!J'Ej l *�e . & j 	nvw� P�	�� S e�·EsVx£jyN:�qEK�p!C4:�[RZ�_`:^U;FÅK�Z2K�9G:0Y�Z\IT?�K�<�AX=OI;=JI;Q2W@A�]`:�<�sm��:�K7ô8z� ekæ�ç�èEçKJ'£j¡DE:�IGZ\K�:�K�9;:0Y�=J<�Y�U;[Ri
d	:�<�:�ILK�=@AXW�DE=@?�F;W@A\Y�:�[�:�IEK�pLAXISD{-Hz� KV9;:><�A\DE=OUS?NZXd.Y�U;<�_%A�K�U;<V:>ZXdvKV9;:>I;:�U;K�<�AXW}WO=JI;:`sw849;:�I�pSC4:
9TAr_`:

ô z� ekæ�ç�èLçMJ'£j�� ô z� ekæ�ç�èEçNE£j�*|J'W, ô z� ekæ�ç�èEçNE£j- z� . ��êtekæ�ç�è`j- z� / ç . ö · 0 J' 0 ö
· ç e�·Es & E£j

C�9G:�<�:bö7=g?}KV9;:NKV9;=gY�©LI;:�?�?}Z�d�K�9;:bY�Z\IT?�K�<�AX=OI;=JI;Q¡WgA�]`:�<6A�ISD1J'>=@?¦KV9;:BWOZLY�AXW�Y�Z`Z%<�DE=OISAXKV:Nd	Z\<vK�9;:
DL=g?�K�AXISY�:Nd	<�Z%[ =JK�?4I;:�U;KV<�AXW�WJ=OI;:`s
}b?�=JIGQ+Axd	Z\<�[ ?�=O[R=JW@AX<6K�Z0e�·Esò·£j}d	Z\<�KV9;:t:�WgA%?�KV=gY~Y�Z\<V:xW@A�]`:�<�p
KV9;:¡?�KV<�AX=OI0=g?4Q\=O_`:�I0nE]3 z4�[ � ekæ�ç�è£ju� &- z� e>��ô z� e	æ�ç�èEç(E`j�*Åêtekæ�ç�è£jVj . J'

e>- z� j � � � êtekæ�ç�è£j S e�·Es &\& j

849G:>?MK�<�AX=JI�e
3 z4�[ � ekæ�ç�è£jVjvAXISDm?�KV<�:�?V?Be 6 z4�[ � ekæ�ç�è`j�j6<V:�WgA�K�=JZ%IS?�9G=JF0=g?4Q%=J_`:�IRnL]6 z4�[ � e	æ�ç�è£j�� ñ z

& .:9 �z 3 z4�[ � ekæ�ç�è`j�ç e�·Es & ·£j

C�9G:�<�:¡ñYz6=g?4KV9;:t�.Z%U;I;Q~;�?4[RZLDEUGWJUS?�p 9 z K�9;:¡à!Z%=g?V?�Z\Im<�A�K�=JZGs



µ!=OISAXWOWJ]`p;Cv:^[RZ�_`:BU;F2KVZRK�9;:^FG=J:���ZLY�:�<�A�[R=gYNFTAXK�Y�9�sb��:�K>ôD�� e	æ�ç�èEç!J'`j�nS:^K�9;:+Y�=J<�Y�U;[7d	:�<Vi
:�IEKV=gAXW�DL=g?�FGWgA\Y�:�[R:�ILK�p�-��� p¢KV9;:><�A\DE=OUS?NZ�dvY�U;<V_\A�K�U;<V:>Z�d4KV9;:>IG:�U;K�<�AXW�WJ=OI;:`pSø¶KV9;:>KV9;=gY�©EIG:�?�?�s
849G:�I�p;C4:tC�<V=JK�:

ôD�� ekæ�ç�èLç!J'Ej
� ô"�� ekæ�ç�èLç(E£j�*OJ'R, ô �� ekæ�ç�èEçNE£j-�� � . ��êtekæ�ç�è`j-�� � / ç . ø · 0 J' 0 ø
· S e�·Es & »£j

± ISY�:>A�Q`A�=JIPKV9;:¡?�KV<�AX=OI0=g?4Q\=O_`:�I0nE]3 � 4�[ � ekæ�j
� &- � � �"ô��� e	æ�ç�èEç(E`j�* êtekæ�ç�è£j- � � . J'
e>- � � j � � � ê S e�·Es & ¿Ej

849G:>?MK�<�AX=JI�e
3 � 4�[ � ekæ�j�jvA�ISDP?MK�<�:r?�?Be 6 �4�[ � e	æ�j�j6<�:�WgAXKV=JZ%IS?�9;=OF0=g?4Q\=O_`:�IRnL]6 �4�[ � e	æ�j
� ñ �

& .:9 �� 3 � 4�[ � e	ælj�� � � e�è`j�ç e�·Es & U£j
C�9G:�<�:~ñ � =@?!K�9G:��.Z%U;I;Q~;�?}[RZLDEU;WOUS?�p 9 � K�9;:~à�Z\=g?V?�Z%I7<�AXK�=OZ;p`A�ISD����� e�è£j�� & C�9;:�<�:�K�9G:�F;=J:���Z
FTAXK�Y�90=g?4F;<V:�?�:�IEK~A�ISDH��:�<�Z^:�W@?�:�C�9;:�<�:`s

�u:B<�:�F¢:rAXK4KV9;:tA�n¢Z�_`:¡?�KV:�FS?}d	Z\<4KV9;:BW@Ar]`:�<�?}nS:�WJZ�C�K�9;:B:�WgA\?MK�=@YNY�Z%<�:`s6�`K�A�<�KV=JI;Q>d	<VZ\[âK�9;:
:�WgA\?MK�=@YBY�Z\<V:tC4:t[RZ�_`:BDLZXC�ImK�Z^:�ITY�Z\U;ILK�:�<�K�9;:¡?�UGn;WgA�]`:�<?�=����p;K�9;:�IX������s6��:�KBô GI7�>	 p��� & ç�·
nS:mK�9;:mY�=O<�Y�U;[+d	:�<�:�ILK�=OA�W4DL=g?�FGWgA\Y�:�[R:�ILK�?BZXd{K�9;:�?M:m?�U;n;W@A�]`:�<�?><V:�WgA�K�=J_`:�K�ZuK�9;:0Q\:�Z\[R:�KV<�=@Y�AXW
Y�:�IEKV:�<4WO=JI;:r?�s}849G:�I�p;C4:tC�<V=JK�:

ô GI7��� e	æ�ç�èEçKJ'`j�� ô GI7��� e	æ�ç�èEç(E`j . J'QP�����ç . õR���· 0 J' 0 õ����
· ç e�·Es & i£j

ô GI7��� e	æ�ç�èEç!J'Eju� ô GI7��� e	æ�ç�èEç(E`j�*OJ'QP�����ç . õR���· 0 J' 0 õR���
· S e�·Es & m\j

|PZ�_L=JI;Q~DEZ�C�I¡K�Z~K�9;:wY�Z\IS?MK�<�AX=JIG=JI;Q~WgA�]`:�<�p�C4:6WJ:�K}ô�z� ekæ�ç�èLçMJ'£j¸DE:�IGZ\K�:vK�9;:vY�=O<�Y�UG[7d	:�<�:�IEKM=gA�W
DL=g?�FGWgA\Y�:�[R:�ILK�p`A�ISD�-Lz� KV9;:t<�A\DL=JUS?�ZXd¦Y�U;<V_\A�K�U;<V:tZXd6KV9;:tI;:�U;KV<�AXW�WO=JI;:�s}849LUS?�p;Cv:xC�<V=JKV:

ô z� ekæ�ç�èLçMJ'£j�� ô z� ekæ�ç�èEçNE£j�*|J' , ô8z� ekæ�ç�èEçNE£j- z� . ��êtekæ�ç�è`j- z� / ç . ö · 0 J' 0 ö
· ç e�·Es & t£j

C�9G:�<�:�öH=g?�K�9G:>K�9G=gY�©EI;:r?�?4ZXdvKV9;:^Y�Z%IS?�KV<�A�=JI;=OI;Q7W@A�]`:�<�s�849G=g?BY�Z%IS?�KV<�A�=JI;=OI;Q7W@A�]`:�<�=JILK�:�<Md�A\Y�:r?
KV9;:2_L=g?�Y�Z`:�WgA%?�K�=@YHW@Ar]`:�<+AXnSZ�_`:2=JKRC�9;:�I�J'��¯ö�#�·ÅAXISD�KV9;:2F;=O:���Z¬FSA�K�Y�9�nS:�WOZXCº=OKRC�9;:�IJ'�� . ö�#�·Lsµ!=OISAXWOWJ]`pSC4:¡[RZ�_`:¡DEZ�C�IfKVZRK�9;:^FG=J:���Z+FSA�K�Y�9�s>��:�K>ôD�� e	æ�ç�èEç('EjvnS:^K�9;:+Y�=O<�Y�UG[7d	:�<�:�IEKM=gA�W
DL=g?�FGWgA\Y�:�[R:�ILK�p�- � � K�9G:><�A%DE=JUT?NZXdvY�U;<�_%AXKVU;<�:¡ZXdvK�9G:>I;:�UGK�<�A�W!WO=JI;:�pSø¶K�9;:¡K�9;=@Yl©LI;:�?V?�s�849G:�I�p
Cv:tC�<�=JKV:

ô �� ekæ�ç�èLç!J'Ej
� ô �� ekæ�ç�èLç(E£j�*OJ' , ô �� ekæ�ç�èEçNE£j- � � . ��êtekæ�ç�è`j- � � / ç . ø ·�0 J' 0 ø
·]S e�·Es & x£j

��9G:�I:J'���ø�#�·^K�9;:tF;=O:���Z>FTAXK�Y�9P=OIEKV:�<�d�A%Y�:�?6K�9;:¡Y�Z%IS?�KV<�AX=OI;=JIGQ^WgA�]`:�<�A�nSZX_`:t=OK�s



�NQ�AX=OI�p�A\?BC4:�DE=gDHd	Z%<tK�9;:^W@Ar]`:�<�?BA�n¢Z�_`:+K�9;:^:�WgA\?MK�=@Y^Y�Z\<V:`p�C4:+C�<�=OK�:^KV9;:+?�KV<�:�?V?�i�?�K�<�AX=OI
<V:�WgA�K�=OZ\IS?M9;=JFS?�s}��I^K�9G:N_L=g?VY�Z`:�WgA%?�KV=gY.W@A�]`:�<�?�C4:�9SA�_`:~?M9;:�AX<vDE=@?�F;W@A\Y�:�[R:�ILK�?�AXITD¥9SA�_`:�=OQ\I;Z%<�:�D
Y�Z\[RF;<V:�?�?M=JZ%I�s

µ!=OISAXWOWJ]+K�9;:bI;Z\i�?�WO=JF;FSA�Q\:�AXISDRI;Z%i�DE=@?�nSZ\ITD2Y�Z\ISDL=JK�=OZ\IS?vAXWOWJZ�C¶UT?4K�Z^Q\=O_`:BK�9G:>Y�=J<�Y�U;[7d	:�<Vi
:�IEKV=gAXWvDE=@?�F;W@A\Y�:�[R:�ILK�?~AXISD¬K�9G:�P 	�� ;ò?7e�?M:�:me�·Es�¿Ej�p�e�·EsVU£j�p�e�·Es & i`j�p�e�·Ls & m\j�jb=JIuK�:�<V[0?BZXdbåSç�êtp
A�ISD§ô GI7	�� ekæ�ç�èLç(E£j�s6849EUT?�p;C4:tK�AX©`:tåSpSêxpSA�ISDPô GI7	�� ekæ�ç�èLç(E£jvA%?4Z\U;<bDE]LISAX[�=gYB?MK�AXKV:t_\A�<�=@AXn;WO:�?�s�������	ÿ �5����þEý%�)�<��ù��Sý%�`þQ�M�u�O���Åþ������Rþ���ü)���Z�<���%���~���C�H��ü)�Q��ú��������<�L�O�d�rúo���)�

��IÅK�9;:m:�WgA%?�KV=gY7W@Ar]`:�<�p6Y�Z%IS?�KV<�AX=OI;=JIGQfW@Ar]`:�<�?�p6A�ISD�F;=O:���Z2FSA�K�Y�9;:�?>C4:mDE:�I;Z\KV:HKV9;:PKVZ\K�AXW
=OIEKV:�<�ITAXW.d	Z%<�Y�:�nE]���74 p���z4�[ 	 p�Y� & ç�·EpvAXISD+���4�[ 	 p� � & ç�·2<�:r?�FS:�Y�KV=J_`:�WO]`sP�~:�<�:&�Xz4�[ � AXITD� �4�[ � AX<�:0KV9;:0K�Z\K�AXW~=JILK�:�<VISAXW6d	Z\<�Y�:0<�:�?MU;WJK�AXILK�?^AXWOZ\I;QuK�9G:HIG:�U;K�<�AXW~?MU;<�d�A%Y�:�?>=JIÅKV9;:0U;F;FS:�<
Y�Z\IS?MK�<�A�=JI;=OI;QPW@A�]`:�<tAXITDfU;F;FS:�<¡F;=J:���ZHFTAXK�Y�9�s0�`=J[R=OWgA�<�WJ]X�Xz4�[ � AXISD�� �4�[ � DE:�I;Z%K�:+K�9;:RKVZ\K�AXW
=OIEKV:�<�ITAXW!d	Z%<�Y�:+<�:�?MU;WJK�AXILK�?Nd	Z\<¡K�9;:+WJZ�Cv:�<tZ\I;:�?�s&yN:�qLK�p�KV9;:+K�Z\K�AXWv=JILK�:�<VISAXW!d	Z%<�Y�:+<�:r?�U;WOK�AXILK
A�WJZ%I;QfKV9;:RQ%:�Z\[R:�K�<�=@Y�AXW6[R=@Df?MU;<�d�A%Y�:0=JI¬KV9;:0_E=@?�Y�Z`:�WgA\?MK�=@Y¥W@Ar]`:�<��
	��^=@?^DE:�I;Z%K�:�D¬nL]1�&GI74�[ 	�� p�� & ç�·Ep<�&� & ç�·EsB849G:+Y�Z\<V<�:�?MF¢Z%ISDE=OI;QR<�:r?�U;WOK�AXILKb?�9;:�A�<Nd	Z\<�Y�:�?�=JImK�9;:^_L=g?VY�Z`:�WgA%?�KV=gYBWgA�]`:�<�?
A�<�:¡DE:�IGZ\K�:rDHnL]�¡ Gp74�[ 	�� p��� & ç�·Eî��R� & ç�·Es

�u:t9SA�_`:7e�?�:�:¥���N�`����pg���N����·��kj� 74 � _R¢(£ �` ¢(£ � 6 7
4 g!'�� ñ87ló->e & .:9 �7 j ef��åH*ÅêBj e�·Esò·ME£j� GI74�[ 	�� � _W¤�¥ ¦I£ �` ¤�¥ ¦(£ � 6 GI7

4�[ 	\� e	æ�j�g!';ç e�·Esò· & j
C�9G:�<�: 6 GI74�[ 	�� ekæ�j
� ñ�GI7

& .§9 �GI7 q 3 GI74�[ 	\� e	æ�j . _ ¾`baQc e>e\j 3 GI74�[ 	\� e	æ�*¨e�j�g!e r ç e�·Esò·\·£j
A�ISD 3 GI74�[ 	\� e	æ�j
j &-D	�� ef�"ô GI7	�� *ÅêBj S e�·Esò·\»£j
�6Z%IEKV=JILU;=JIGQ;p;C4:b9SA�_`:� z4�[ 	 � _R©ª£ �` ©ª£ � 6 z

4�[ 	 g�J' e�·Esò·X¿Ej� _R©ª£ �` ©ª£ � ñ8z
& .:9 �z , &- z	 �"ô z	 ekæ�ç�èEçNE£j�* &- z	 ê . J'

ef- z	 j � � � ê / g�J';ç� �4�[ 	 � _�« £ �` « £ � 6 �
4�[ 	 g�J' e�·Esò·MU£j� _ « £ �` « £ � ñ �
& .:9 �� , &-��	 �"ô��	 e	æ�ç�èEç(E`j�* &-��	 ê . J'

e>-��	 j � � � ê / ���	 e�è£j�g�J' S
849G:>?M9;:�A�<N=OIHKV9;:t_E=@?�Y�Z`:�WgA\?MK�=@YNWgA�]`:�<v=g?4Q\=O_`:�IRnL]¡ GI74�[ 	�� � _W¤�¥ ¦�£ �` ¤�¥ ¦I£ � 6 GI7

4¬B [ 	�� ekæ�j�g�J';ç e�·Esò·Mi£j



C�9G:�<�: 6 GI74¬B [ 	�� ekæ�j
� ñ GI7
·Le & * 9 GI7 j q @ Gp74¬B [ 	\� e	æ�j .+_ ¾`!a c e>e\j>@ GI74(¬B [ 	�� ekæ�*¨e�j�g!e r ç e�·Esò·wm\j@ GI74(¬B [ 	�� ekæ�j
� &-D	���*OJ' ��ê . &-"	���*OJ' ô GI7	�� *¨e . & j 	nv!� P�	�� S e�·Esò·Mt£jyN:�qEKvC4:tF;<�:r?�:�ILK�K�9;:t=OIEKV:�<�ISA�W�[RZ%[R:�ILK�?® 74 � _R¢(£ �` ¢(£ � 6 7
4 J'!g�J' e�·Esò·Mx£j� ñY7

& .:9 �7 _W¢(£ �` ¢(£ � , ��å- * ê- . J'- � � � ê / J'=g�J'�� . ñY7�ó�¯& ·K- � e & .:9 �7 j � � ê S
849;:0=OIEKV:�<�ISA�W�[RZ\[�:�IEK�?od	Z\<+K�9G:0Y�Z\IT?�K�<�AX=OI;=JI;QuWgA�]`:�<�?>A�n¢Z%U;KRKV9;:0I;:�U;KV<�AXW�WO=JI;:�ZXdbK�9;:

:�WgA\?MK�=@YBY�Z\<V:¡AX<�:¡Q\=O_`:�IRnL]® z4�[ 	 � ñYz
& .:9 �z _R©ª£ �` ©ª£ � , &- z	 ��ô z	 e	æ�ç�èEç(E`j�* ê- z	 . J'

e>- z	 j � � � ê / ef- z	 *|J' . -tj�g�J'� ö;ñYz
& .:9 �z -Lz	 . --Hz	 e>�"ô z	 ekæ�ç�èLç(E£j�*ïê{j . öQ¯�ñYz

& ·Ee & .:9 �z j � � êef-Hz	 j � S
849LUS?�p ® z4�[ � *+® z4�[ � � ° �±	n²<� ö;ñ8z

& .:9 �z -Hz	 . -- z	 ef�"ô z	 ekæ�ç�èEçNE£j�*ïê{j�³
. öQ¯�ñYz

& ·Le & .:9 �z j � � ê´, &
e>-Hz� j � * &

e>-Hz� j � /"S e�·Esò»ME£j
y~Z\K�:tKV9SAXK -Hz� . -- z� j ó�#r·�*ïõR����*Åõ�����*Åö�#r·- ç- z� . -- z� j . eMó�#�·H*Åõ�����*ïõR����*ïö�#�·`j- S

849;:�=OIEKV:�<�ITAXW;[RZ%[R:�ILK�?;d	Z\<6K�9;:�FG=J:���ZbWgA�]`:�<�?�AXnSZ%U;K4KV9;:�I;:�U;KV<�A�W;WJ=OI;:4Z�d�K�9G:�:�WgA%?�K�=@Y4Y�Z%<�:
A�<�:tQ\=O_`:�I0nE]me�?M:�:����N�`�c��p@���N�`��·��kj®µ�4�[ 	 � ö;ñ �

& .:9 �� - � 	 . -- � 	 e>�"ô"�	 ekæ�ç�èLç(E£j�*ÅêBj . ·\ñ � ø�¯
»Ee & .:9 �� j � � 	 e�è`je>- � 	 j � � � ê S

849LUS?�p ®µ�4�[ � *+®µ�4�[ � � ° �±	n²<� öGñ �
& .:9 �� - � 	 . -- � 	 ef�"ô��	 ekæ�ç�èLç(E£j�*ïê{j�³

. ·\ñ � ø�¯
»Ee & .+9 �� j � � ê¶, � � � e�è`je>- � � j � * � � � e�è`j

e>- � � j � /DS e�·Esò» & j

8�Z�?�=J[�F;WJ=³d	]>Z\UG<NF;<V:�?�:�IEK�AXK�=OZ\I0C4:¡DE:�«SI;:tK�9;:Bd	Z%WJWJZ�C�=OI;Q^:�ILK�=JKV=J:�?�ä· �¸� ñ]GI7
& .:9 �GI7 ± 	 [ � õ�	��-D	\� e�·Esò»\·£j



· �¸� ñ]GI7
·Le & * 9 GI7 j ± 	 [ � õ�	��-D	�� e�·Esò»\»£j

¹ �¸� óGñ�Gp7
·M->e & .:9 �GI7 j ± 	�� e . & j 	 õ�	��- 	�� e�·Esò»X¿Ej

¹ �¸� ñ8z�ö
& .§9 �z , &- z� . &- z� / , ö · * ó

· / e�·Esò»MU£j¹ ¯ e�è£j�� ·%ñ � ø
& .§9 �� , &-�� � � � � . &-�� � � � � / , ö · * ó

·K- / e�·Esò»Mi£j¹Iº e�è£j»� ·%ñ � ø
& .:9 �� , &

·M-��� - z� � � � . &
·K-��� - z� � � � / ö* ·%ñ � ø

& .:9 �� , &
·Ee>- � � j � � � � . &

·Eef- � � j � � � � / e�·Esò»wm\j
¼���� ñ]GI7

·Le & * 9 GI7 j e�õ�����ç . õR����ç . õR����ç�õR���lj « e�·Esò»Mt£j½ GI7 � ñ GI7
& .:9 �GI7Y^ õR���-H��� ç õR���-H��� ç õ����-H��� ç õ����-H��� h « e�·Esò»Mx£j½ z � ñYz�ö
& .:9 �z , &- z� ç &- z� ç &- z� ç &- z� / « e�·Es�¿!E£j

½ � � ·\ø~ñ �
& .+9 �� , ��� �- � � ç ��� �- � � ç ��� �- � � ç ��� �- � � / « e�·Es�¿ & j

ø � �»¾¿¿¿À
�� õ ��� E E E
õ ��� . �� õ ��� E EE E . �� õ ��� EE E . õ ��� �� õ ���

Á>ÂÂÂÃ e�·Es�¿`·£j

ø���� ¾¿¿¿À õR��� E E EE . õ���� E EE E . õ���� EE E E õR���
Á ÂÂÂÃ e�·Es�¿`»£j

¼He�è£j���ø  � ½ GI7 *Åø  � e�½ z *:½ � j e�·Es�¿\¿Ej

Ä ��e�è£j
� ñY7�ó-¡e & .:9 �7 j * ¹ ��* ñ8z�ö
& .:9 �z , &- z� * &- z� / e�·Es�¿!U£j

Ä ��e�è£jÅ� ñ87ló�¯
& ·M- � e & .:9 �7 j * ñYzMöQ¯

& ·Le & .:9 �z j , &
e>- z� j � * &

e>- z� j � /* ·\ñ � ø�¯
»Le & .§9 �� j , � � �

e>- � � j � * � � �
e>- � � j � / e�·Es�¿!i£j



PÆ� e�P�����çsP�����çsP�����çsP����lj « S e�·Es�¿Qm\j
µ;U;<�KV9;:�<V[RZ\<V:`pLDE:�«SI;:tKV9;:t<�:�?MU;WJK�AXILK�[RZ\[R:�IEK!d	Z%<NKV9;:tI;Z\IL_L=g?�Y�Z`:�WgA%?�K�=@YN[0A�K�:�<V=gAXW@?

® 4 �µ® 74 * ± 	 ® z4�[ 	 * ± 	 ® �4�[ 	 S e�·Es�¿!t£j
�B=O<�Y�9;9;ZX²?;�?!d	Z%U;<�KV9R9E]LFSZ\KV9;:�?�=@?}=J[RF;WO=J:�?�@!A(BD�Ç@ 4 BH� 3 B��FEtAXITD79;:�ISY�:NCv:~Y�AXI;IGZ\K4UT?�:"@ 4 B
KVZ0Y�Z%[RF;U;KV:^?�9G:�AX<¡?�KV<�:�?V?NZ\<tKV9;:^A%?�?�ZLY�=gAXKV:�Df[RZ%[R:�ILK�s~�NZ�C4:�_`:�<�pEd	<VZ\[¤[�Z\[R:�ILK4nTAXWgA�ISY�:
Z%I;:�Y�AXI^<�:�WgAXKV:6=JILK�:�<VISAXW`[RZ%[R:�ILKSK�Zt?M9;:�AX<�?�KV<�:�?V?�s���:�K J¡ 4 nS:4KV9;:�?MU;[áZXdSKV9;:�?M9;:�AX<¦?�K�<V:�?�?M:�?
=OI0K�9;:t:�W@A\?�KV=gY\pGY�Z\IT?�K�<�AX=OI;=JI;QGpSAXISD0F;=J:���Z>W@Ar]`:�<�?�s6849G:�I�pECv:t9SA�_`:xKV9;:t<�:�W@AXKV=JZ\IT?�9;=OFJ¡ 4 j &- ��® 4 S e�·Es�¿!x£j
��:�K ¡ Gp7 � ± 	\� ¡ Gp74�[ 	�� j · ��ef��ê . å;j�*µÈo¼���çsP�É S e�·EsVUME£j
849LUS?�p;K�9;:¡?�UG[T¡ 4 ZXd¦AXWOW�K�9;:¡?�9G:�AX<b?�KV<�:�?V?�:�?4=@?4Q\=J_`:�IHnL]¡ 4 � J¡ 4 *:¡ GI74 SyN:�qEK�pEC4:¡A%?�?�:�[7n;WO:NKV9;:t=JILK�:�<VISAXW�d	Z%<�Y�:r?4ZXd�K�9;:tnS:�AX[ s6849EUS?�p;K�9;:¡?MU;[ ZXd¦K�9;:t=JILK�:�<�ISA�W
d	Z%<�Y�:t<V:�?�U;WOK�A�IEK�?�� 4 =g?4Q\=O_`:�IRnL]� 4 � ± 	�� � GI74�[ 	�� * ± 	 � z4�[ 	 * ± 	 � �4�[ 	 *+� 74 S
�~:�<�:~C4:tA�<�:BKV<�:�A�K�=OI;Q^K�9;:b:�IEKV=J<V:BY�UG<�_`:�D^WgA�[R=JISA�K�:�D>nS:�A�[ºA\?�A^?M9;:�WOW�A�ISD&� 4 A%?4K�9;:BKVZ\K�AXW
=OIEKV:�<�ITAXW�<V:�?�UGWJK�A�IEK4d	Z%<�Y�:¡A�WJZ\IGQ7KV9;:t[R=gD;DLWJ:b?�U;<Md�A\Y�:tZXd¦K�9;:t:�W@A\?�KV=gYBY�Z\<�:�s

��:�K{ÊË n¢:+K�9G:7WO=JI;:�A�<B[0A%?�?BDE:�IS?�=OK�]mC�9;=gY�92_%AX<V=J:�?BC�=JKV9¬è0DEUG:^K�ZPKV9;:^F;<V:�?�:�ITY�:^ZXdwK�9;:
FTAXK�Y�9;:�?�s��kd}Cv:tK�AX©`: Ë 7�p Ë Gp7�p Ë zVp Ë � nS:tK�9G:>_`Z\WOU;[R:bDE:�IS?M=JKV=J:�?4Z�d6K�9;:¡:�WgA%?�KV=gY\pL_E=@?�Y�Z`:�W@A\?MK�=gY%p
Y�Z\IS?MK�<�A�=JI;=OI;Q;pSA�ISDHFG=J:���ZLY�:�<�A�[R=gY�WgA�]`:�<�?.<�:r?�FS:�Y�KV=J_`:�WO]`p\K�9G:�I0C4:t9SA�_`:ÊË � Ë 7 ó ¹ * Ë Gp7 ·\õ ¹ * Ë z ·%ö ¹ * Ë � e�ø ¹ � � � *Åø ¹ � � � j

·%õ�� ± 	\� õ�	�� S
849;:^K�AXI;Q%:�ILK�=gA�W}A�ISDP<�A%DE=gA�W6DE=@?�F;W@A\Y�:�[�:�IEK�?4å0AXITDfêáZXdvA0Y�U;<V_`:�DRnS:�AX[ AX<�:^Q%=J_`:�I0nL]

���N�`����pg���N�`��·���p���|P��nL]RK�9G:x:r´£USA�K�=OZ\IS?ÊË � � å . ¹- ��� 4 . ¹- ¡ 4 � ¹ éÌ 4 e�·EsVU & jÊË � � ê§* ¹- � 4 . ¹- �$¡ 4 � ¹ éÌsÍ * ¹- � éÎ A e�·EsVU\·£j



C�9G:�<�: ¹ =@?.K�9G:xC�=@DEK�90Z�d6K�9;:tnS:�A�[2s!�u:¡?�9SA�WJW�?�UGF;F;WJ:�[R:�ILK}K�9;:¡?M];?MK�:�[ªe�·EsVU & jwAXITD§e�·EsVU\·£j
nL]0A^?M:�KNZ�d}:r´£USA�K�=OZ\IS?.d	Z%< ÊôO�áe Êô~����ç Êô~����ç Êô~����ç Êô~���lj « ç e�·EsVU\»£j
C�9G:�<�:+e�?M:�:+e�·Ls�¿Ej�p�e�·LsÏU£j�p�e�·Ls & i`j�p�e�·Es & m\jVjÊô�	��rekæ�ç�è£ju� ô GI7	�� e	æ�ç�èEç(E`j S e�·EsVUX¿Ej

�u:¡Y�Z\IS?M=gDE:�<�K�9;:tWgA�]`:�<?�
	���d	Z\<�C�9;=@Yl90KV9;:t:�´£UTAXK�=OZ\I0ZXd�[RZ%K�=JZ%I0WJZLY�A�WJWJ]+=g?4Q%=J_`:�I0nL]Ë GI7 � � ô GI7	�� � &- 	�� *OJ' � 6 GI74�[ 	\� * ·- 	�� *OJ' 6 GI74¬B [ 	�� *¨� ¬B 6 GI74¬B [ 	�� S e�·EsVUMU£j
849G:x:r´£USA�K�=OZ\I¬e�·EsVUMU£jv=g?4Z%n;K�A�=JI;:rDHnL]RK�A�©E=OI;QRA�IP=OIE«SI;=OK�:�?M=J[0A�W¢:�WJ:�[R:�IEK6A�ISDHC�<V=JKV=JI;Q>d	Z%<�Y�:
nTAXWgA�ISY�:¡��|P��s}�~Q`AX=OI^C4:�<V:�[0AX<V©>KV9SAXK8J'B[R:�A%?�U;<V:�?!K�9G:�I;Z\<V[0AXWSDL=g?�K�AXISY�:�ZXd�KV9;:�FSZ\=OIEK~e�èLç!J'Ej
d	<VZ\[ KV9;:tQ\:�Z%[R:�KV<�=gY�AXW�Y�:�ILK�:�<VWJ=OI;:NZ�d6K�9G:xW@A�]`:�<��
	���s

��Iue�·LsÏUMU`j�?M:�K�J'��µE>K�Z+Z\n;K�AX=JImK�9;:t:�´`USA�K�=JZ%IË GI7 � � Êô�	�� � ñ�Gp7- �	�� e & .:9 �GI7 j q � � Êô�	���*¨��ê .�_ ¾`!a c e>e\j�ef� � Êô�	��rekæ)*+e`ç�è£j�*¨��êtekæ�*+e`ç�è`j�j�g!e r* ñ�GI7
·Le & * 9 Gp7 j�-D	\� ° ��ê-"	�� . &-D	\� Êô 	�� *¨e . & j 	nv!� P 	��. _ ¾`!a<c efe�j=, ��êxe	æ�*¨e£ç�è£j-D	�� . Êô�	��rekæ)*+e`ç�è£j-D	\� *¨e . & j 	Ðvw� P�	���e	æ$*¨e`ç�è£j / g!es³ S

e�·EsVUMi£j
��:�K Ñ � ñ]GI7

& .+9 �GI7 g! · c ef- ` ���� ç(- ` ���� ç(- ` ���� çN- ` ���� j e�·EsVUwm\j�§� ñ]GI7
& .:9 �GI7 ef- ` ���� ç(- ` ���� ç(- ` ���� ç(- ` ���� j « e�·EsVUMt£jJ÷Ò�Óg! · c e & ç . & ç . & ç & j S e�·EsVUMx£j

849G:�I�p;US?M=JI;Qme�·LsÏUwm%j�p�e�·EsÏUKt£j�p�e�·EsVUMx`j4Cv:x<V:�C�<�=OK�:^e�·EsVUMi£jwA\?Ë GI7 � � Êô � � � Ñ ÊôC*¨��ê"� .+Ô ¾`!a c e>e\j�ef� � Ñ ÊôC*+��êD�4j�g!e* &
· e & .:9 GI7 j q ��êD� . Ñ ÊôC* J÷ Ñ P

. _ ¾`!a c efe\j�e>��êD� . Ñ ÊôC* J÷ Ñ P6j�g!e r S e�·EsViME£j
��Iue�·LsÏiKE£j Êôá=g?�A\?�=JIue�·EsÏU%»£jwAXISD{P1� e�P�����çsP�����çsP�����çsP����lj « s��:�Y�A�WJWJ=OI;Q>KV9SAXK Êô�	���e	æ�ç�è£j
� ôHGI7	\� e	æ�ç�èEç(E`jvAXISD0US?�=OI;Q^K�9;:tI;Z%i�?MWJ=OF2Y�Z%ISDE=JKV=JZ%IHCv:B9SA�_`:Êô~��� � åH* ó

·M- å . ó
·K- ��ê§* &

· õ����sP����



Êô ��� � åH* ó
·M- å . ó

·K- ��ê§*Åõ ��� P ��� . &
· õ ��� P ���Êô~��� � å . ó

·M- å]* ó
·K- ��ê . &

· õ����(P����Êô~��� � å . ó
·M- å]* ó

·K- ��ê . õR���(P�����* &
· õR���P���� S e�·EsVi & j

��:�K J½����Õ, & * ó
·K- ç & * ó

·K- ç & . ó
·M- ç & . ó

·M- / « e�·EsVi\·£jJ½��¸�Õ, . ó
·K- ç . ó

·M- ç ó·K- ç ó·M- / « S e�·EsVi\»£j
849G:�I�p;C4:t<V:�C�<�=OK�:^e�·EsÏi & jwA\? ÊôO��ø��sP�*Åå J½���*¨��ê J½�� S e�·EsViX¿Ej
± nS?M:�<�_L=JIGQHKV9SAXK�ø��B=g?t=JIL_`:�<�KV=Jn;WO:¡DEU;:+K�ZPZ%U;<>nTA\?�=@Y7A%?�?MU;[RF;KV=JZ\IuK�9TAXK^õ�	��XÖ�×EEp!Cv:7KV9;:�I
9TAr_`: P1�¨ø ` �� Êô . åEø ` �� J½�� . ��êNø ` �� J½�� S e�·EsViMU£jyN:�qEK�pEWJ:�K

÷Ò� J÷ Ñ ø ` �� . Ñ e�·EsViMi£j½����µ� . J÷ Ñ ø ` �� J½w� S e�·EsViwm\j}b?�=JIGQ0e�·EsViMU`j�p�e�·EsViMi`j�pSAXITDfe�·LsÏi!m\jvC4:t<�:�C�<V=JKV:^e�·LsÏiME`j�A%?wd	Z%WJWOZXC~?Ë GI7 � � Êô � � � Ñ ÊôC*¨��ê"� .+_ ¾`!a c efe�j�e>� � Ñ ÊôC*+��êD�4j�g!e* &· e & .:9 GI7 j���÷ Êô . å J÷ Ñ ø ` �� J½���*¨��êH½��. _ ¾`!a c efe\j�e�÷ Êô . å J÷ Ñ ø ` �� J½ � *+��ê�½ � j�g!e�� S e�·EsViMt£j
µ;<VZ\[ªe�·EsÏU & jwAXISDue�·LsÏU\·`j.«TISAXWOWJ]+C4:t9SA�_`:tK�9;:t:�´`USAXKV=JZ%IS?ÊË � � å . ¹- �}� Ä ��ef��åH*ÅêBj�* Ä �(� � êÓ*µÈo¼0e�è`j�ç(��P=É��* ¹- � _ ¾`ba c efe\j(Ø · � e>��å�*ïê{j�* ¹ � � � ê§*µÈ�½ GI7 ç�ø � �$P�É(Ù%g!e. ¹- � · ��e>��ê . å;j�*FÈ�¼���çsP�É�* &- ��® 4 �* ¹-�_ ¾`!a c efe�jNØ · ��e>��ê . åTj�*FÈ�¼��XçsP�ÉNÙ%g!e]� ¹ éÌ 4 e�·EsViMx£j

ÊË � � ê * ¹- � Ä ��ef��åH*ÅêBj�* Ä �(� � ê+*FÈo¼0e�è`j�ç(��P�É��



. ¹-T_ ¾`!a c efe�jNØ · � e>��å�*ïê{j�* ¹ � � � ê§*µÈ�½ GI7 ç�ø � ��P�É(Ù%g!e. ¹- ��� · ��e>��ê . å;j�*µÈo¼���çsP�É�* &- ��® 4 �* ¹- _ ¾`ba c e>e\j��)Ø · ��e>��ê . åTj�*FÈ�¼��XçsP�ÉNÙ%g!e]� ¹ éÌsÍ * ¹- � éÎ A S e�·Esnm%E£j
849;:u:�´`USAXKV=JZ%IS?fe�·EsÏiKt£j�p7e�·EsÏiKx£j�p^e�·Esnm%E`jRQ\=O_`:¬AÅ?M];?MK�:�[ Z�d+:�´£UTAXK�=OZ\IS?RQ%ZX_`:�<�I;=OI;QÅK�9;:

[�Z\K�=OZ\IRZ�d}KV9;:BnS:�A�[ =JI0K�:�<�[0?}ZXd�K�9G:x_%A�<�=gA�n;WJ:r?�å¢pLêtp Êô^s�yNZ%K�:tK�9SA�K�=JI2e�·EsViMx£jwAXITD§e�·Esnm%E£j
KV9;:t_%AX<�=@AXn;WO:t_`:�Y�K�Z%<DP�=g?4K�Z+nS:t<�:�F;W@A\Y�:rDHA%Y�Y�Z%<�DE=OI;Q^K�Zme�·LsÏiMU`j�s

�u:t<�:�C�<V=JK�:�e�·EsViMx`j�A�ISDfe�·EsÚmZE£jvnE]a?�U;nS?MK�=OK�U;KV=JI;Q>d	Z%<]Pvs6µ!=O<�?�K�Cv:tWJ:�KÊ¼Pe�è£j�� ¹ - ` � e�ø  � j ` � ¼0e�è`j e�·Esnm & jÊÄ � � ¹ - ` � Ä � . È Ê¼2e�è£j�ç J½ � É e�·Esnm�·£jÊ· � � ¹ - ` � e · � . È>½ GI7 ç J½ � ÉVj e�·Esnm�»£jÊ· � �áe · � *µÈ�e�ø  � j ` � ¼ � ç J½ � É�j ¹ - ` � e�·Esnm�¿EjÊ¼ � � ¹ - ` � e�ø  � j ` � ¼ � e�·Esnm%U£j¼ � � ¹ - ` � e Ä � . · � j�*µÈ Ê¼ � . Ê¼0e�è`j�ç J½ � É e�·Esnm%i£j¼ ¯ � ¹ - ` � e(È�½ Gp7 ç J½ � É . e · � * ¹ � j�j�*FÈ Ê¼ � J½ � É S e�·EsnmMm\j
849G:�I�p ÊË � � å . � ÊÄ �I��åH*�e ¹ - ` � · �
*FÈ Ê¼���ç J½��sÉ�jå. ¹ - ` � �\�!e Ä ��êBj�*�e · �
*FÈ Ê¼���ç J½��sÉVj���ê��Q*¨�
È Ê¼Pe�è`j�ç J½��sÉ�� � ê. ¹ - ` � ��e Ä � � � êBj . ¹ - ` � ��® 4 *FÈ Ê¼ � ç Êô8É . �
È Ê¼me�è£j�ç(� Êô8É* Ô ¾`!a c e>e\j(Ø!Ê· �p� � å . Ê· ��å . ¹ - ` � e · � . · �lj���ê. ¹ - ` � È>½�GI7�ç J½��(É�� � ê§* ¹ - ` � ¹ �I��¯�ê* ¹ - ` � È>½�GI7�ç(� � ÊôYÉ)*FÈ�¼���ç ÊôYÉNÙ%g!e� ¹ éÌ 4

e�·Esnm%t£j
ÊË � � ê * e ¹ - ` � · ��* ÊÄ ��j���åH* ¹ - ` � Ä ��êÓ*¨¼��(� � ê§* ¹ - ` � � � ® 4* È Ê¼Pe�è£j . Ê¼���ç(� Êô�É* Ô ¾`!a c e>e\j(Ø`epÊ· ��*ÇÊ· ��j���å . ¹ - ` � · ��ê§*+¼ ¯ � � ê* È Ê¼�� . ¹ - ` � ½�GI7�ç(� ÊôYÉ(Ù%g!e�� ¹ éÌªÍ *ÕÛÜ � éÎ A S

e�·Esnm%x£j
849;:b?�]G?�KV:�[ Cv:~?�9;Z%U;WgD+Y�Z%IS?�=@DE:�<6Y�Z%IS?�=@?�K�?¦Z�d�KV9;:�:�´`USAXKV=JZ\IT?oe�·EsViMt£j�pSe�·Esnm%t`j�p;A�ISD0e�·Esnm%x`j�s

�u:t=JQ%I;Z\<V:xKV9;:tU;ISDE:�<�WJ=OI;:�D7KV:�<�[a?.=JIue�·EsÚmZt£jbe�?M:�:¡�Nz6|2�B�~�á»Es & j�s
849;:¡?M];?MK�:�[ªe�·EsViMt£j�p!e�·Esnm%t£j�pSAXISDue�·LsÚm%x`j�Y�AXI0nS:><�:�C�<�=JKVK�:�I�=JI0K�9;:Bd	Z%<�[� � ¾¿À åê Êô Á ÂÃ *+Ý ¾¿À åê Êô Á ÂÃ * _ ¾`!a c e>e\j�Þ ¾¿À å¢e	æ$*¨e`ç�è£jêxe	æ$*¨e`ç�è£jÊô�ekæ)*+e`ç�è£j Á ÂÃ g!e]� ¹ ÊË ¾¿À éÌ 4

éÌsÍ * �Ü � éÎ AE Á ÂÃ S e�·EsVtME£j



}B?M=JI;Q0e�·EsViMt£jvC4:¡Y�Z%IS?�=@DE:�<�KV9;:t:�´£UTAXK�=OZ\IË GI7 � � Mß � � � Ñ ß *+� � êD� . _ ¾`!a c e>e\j�ef� � Ñ ß *+� � êD�4j�g!e* &· e & .:9 GI7 jl��÷ ß . ��å J÷ Ñ ø ` �� J½w��*+� � êH½��M�
.{_ ¾`!a c e>e\j�e�÷ ß . ��å J÷ Ñ ø ` �� J½��
*+� � êH½���j�g!e S

e�·EsVt & j
��Iue�·LsÚm%t`j�A�ISDfe�·Esnm%x£jvC4:t<V:�F;WgA%Y�: Êô A%Y�Y�Z\<�DE=JIGQ7KVZ^K�9;:Bd	Z\<V[7UGWgA� Êô^ekæ�ç�è`j
� ß e	æ�ç�è£j e�·EsVt\·£j

A�ISDHZ%n;K�A�=JI A^?�]G?�K�:�[ºY�Z\<V<�:�?MFSZ\ISDE=OI;Q+K�Zme�·EsVtME`j�ä
� � ¾¿À åêß Á ÂÃ *¨ÝH� ¾¿À åê ß Á ÂÃ * _ ¾`!a�c e>e\j�ÞH� ¾¿À å¢e	æ�*+e`ç�è£jêxe	æ�*+e`ç�è£jß e	æ�*¨e£ç�è£j Á ÂÃ g!e]� ¹ ÊË ¾¿À éÌ 4

éÌªÍ * �Ü � éÎ AE Á ÂÃ e�·EsVt\»£j
C�9G:�<�:tK�9G:>Z\FS:�<�AXKVZ\<�?LÝH��ç(ÞL�xe	C�9;=gY�9mAX<�:¡<�A�K�9;:�<�KV:�DE=OZ\US?�K�Z�DE:�«SIG:\jvAX<V:>Q\=O_`:�IR=OIPK�9G:>�~F;i
FS:�ITDE=Jq�syN:�qEK�pEWJ:�K

éÝ��FÝ � *+à)Þ �
C�9G:�<�: àÆ� _ ¾`!aQc efe�j�g!e S
849G:�I�p;C4:t<V:�C�<�=OK�:^e�·EsÏt%»£jwA\?
� � ¾¿À åê ß Á ÂÃ * éÝ ¾¿À åê ß Á ÂÃ .1_ ¾`!aQc e>e\j�ÞH� ¾¿À åSekæ�j . å% �efe�jêxe	ælj . ê¸ �e>e\jß ekæ�j . ß  Me>e\j

Á ÂÃ g!e]� ¹ ÊË ¾¿À éÌ 4
éÌªÍ * �Ü � éÎ AE Á ÂÃ ç e�·EsVtX¿Ej

C�9G:�<�:¡åá �e>e\j���åSekæ�*+e\j�pSê¸ �e>e\j���êtekæ�*¨e\j�p ß  Ve>e\j
� ß ekæ�*¨e\j�s�������â� �Dã���þLýá�)�<�6ù��Sý%�`þQ���<�)�C�Ò���Åþ����%�
�u:BA%?�?MU;[R:4d	Z\<6Z%U;<6[RZLDE:�W;KV9SAXK6KV9;:N:�qEKV:�<�ISA�WEd	Z\<�Y�:�?}A�ISD7[RZ%[R:�ILK�?�A�<�:~ZXd�ANd	Z%<�[â?�UTYl9

A%?}K�9;Z�?�:�F;<VZLDEUSY�:�D^nL]xFG=J:���Zb[0AXKV:�<�=@AXWg?�s�849LUS?�p`C4:v=JQ%I;Z\<V:~AXIL]^Y�Z%IEKV<�=JnGU;K�=OZ\I>d	<�Z%[ :�qLK�:�<�ISA�W
A�=J<¡D;A�[RF;=JIGQ;s+849;:0à4��8 FTAXK�Y�9;:�?tY�A�IfnS:RUT?�:�DuA\?tn¢Z%K�9Å?M:�IS?MZ\<�?¡AXISD�A\Y�KVUSAXKVZ\<�?�p6AXISDuA\?
A%Y�K�UTAXK�Z%<�?BK�9G:�]mY�AXI2Q%:�I;:�<�AXK�:+?M=JQ%I;= «�Y�AXILKN:�qLK�:�<�ISA�W"d	Z%<�Y�:�?bAXISDP[RZ%[R:�ILK�?�s4�f:>d	Z%WJWOZXC K�9;:
d	Z%<�[+U;WgA�K�=OZ\IS?4=OIÅ���N������p�AXISDPKVZRA�=gDP=JI ´£UTAXILK�=JK�AXKV=J_`:¡DE:�?VY�<�=OF;K�=OZ\IPZ�d6K�9G:+àw��8�d	Z\<�Y�:�?�pSC4:
DL:�«SI;:tK�9G:x=OISDE=@Y�AXKVZ\<4d	U;ISY�K�=JZ%I

éP�� [ ��e�è£j�� äåæ åç & è�è e�è%��*Åè%�ljI#�·E è � e�è%��*Åè%�ljI#�·. & è�é e�è%��*Åè%�ljI#�· S



849;:�I�p�A%?�?MU;[R=JIGQ^K�9SA�KNKV9;:>KMC4Z+F;=O:���Z^FSA�K�Y�9;:�?49SA�_`:tK�9;:�?�A�[R:t�.Z%U;I;Q~;�?�[RZLDEU;WOUS?�pSñ � p
KV9;:b?�AX[�:Bà!Z%=g?V?�Z\I�<�AXKV=JZGp 9 � p;A�ISD7K�9G:B?VAX[R:~?MK�<�A�=JI0Y�Z\IS?MK�AXILK�g ¯ ��p`K�9G:NKVZ\K�A�W�:�qLK�:�ISDE:�Dxd	Z%<�Y�:d	<VZ\[ KV9;:tF;=J:���Z^FSAXK�Yl9G:�?4=g?4Q%=J_`:�IRnL]� �4 � ef� �4�[ � � � � *+� �4�[ � � � � j éP � [ �� . ñ �

& .:9 � g ¯ ��e�ô~�(� � � *cô<�(� � � j éP�� [ � S
�~:�<�:uô � A�ISD¶ô � A�<�:2KV9;:P_`Z%WJK�A�Q\:�?�AXF;F;WO=J:�DÅK�ZÅK�9G:PFSA�K�Y�9;:�?7KVZ¬F;<�ZLDLUSY�:uDE:�d	Z%<�[0A�K�=OZ\IS?�s
��=J[R=OWgAX<VWJ]`p%K�9;:tK�Z%K�A�W�:�qEKV:�<�ITAXW�[RZ%[R:�ILK6DEU;:tK�Z+K�9G:xFTAXK�Y�9;:�?4=@?.d	Z\U;ITDHK�Z^nS:® �4 � ® �4�[ � � � � *¨® �4�[ � � � �� . ñ �

& .:9 � g ¯ �·\ø e�ô~�(��� � . ô~�(��� � jHêëb, ó · *ïø¨*ïõÒ*Åö / � . , ó · *ÅõÒ*ïö / ��ìí S
µ!=OISAXWOWJ]�KV9;:¬:�qLK�:�<VISAXWBd	Z%<�Y�:�?0=JI¼e�·EsVU & jaAXISD¼e�·EsÏU%·£jmA�<�:¬Q%=J_`:�I�nE] e�d	Z%<2DE:�K�AX=OWg?�pt?�:�:

���N�`����pg���N�`��·��kj

éÌ 4 � . éP�� [ ��e�è£j &- ��� �4 ç
éÎ A � . &- ��® �4 Sî ï0ÂxÉ 5ñð^,6-71mÈ òP-^,4É 12Ãñóx*65�-7) ó¥)2/ ô ÂxÃ�Ãªõ�öá-R÷�Âx/2)mÂ]÷
÷øoË�Ì ù4Ï~ÐEÞGØ}Ü ú~Ö=û�Ü Û~ÔMÓ¦ÞGÑMÖoÙ

��:�K ü �Fý �¾ e�è%��ç�è%��j�þXý �¾ e�è%��ç�è%�lj�þ��\ý �¾ e�èá��ç�è%�lj�� º S
A�ISDH=OIEKV<�ZLDEUTY�:¡AXI0=JI;IG:�<�i	F;<�ZLDLUSY�K~Z\I

ü
nL]ÿ ¾¿À åM�ê��ß � Á ÂÃ ç ¾¿À åK�ê��ß � Á ÂÃ���� � ÈMe ÊÄ � . à�Ê· ��j���åK��ç(��åK�É* È Ä �(� � ê���ç(� � ê��(É�*µÈ�e & . à}j Ñ � ß ��ç(� ß �sÉ�ç e�»Es & j

C�9G:�<�:2È��Oç��ÚÉ6=@?�AXI � � i	=JIGI;:�<�i	F;<VZLDEUSY�K~C�=JKV9H<V:�?�FS:�Y�K�K�Z���:�nS:�?�Q%U;:t[R:�A\?MU;<�:�s!�u:x<V:�´`U;=J<V:ÊÄ � . à=Ê· � èCE & . à1èÓE
=OIue�»Es & j6=OIHZ%<�DE:�<od	Z%<�K�9;=@?4K�Z�DE:�«SI;:¡A�IP=JIGI;:�<4FG<�ZLDEUSY�Kod	Z%<

ü S��:�K � �µ�=��e�è%��ç�è%�lj�þX����e�èá��ç�è%��j�þ�������e�è%��ç�è%��j�� º S



��ILK�<VZLDEUSY�:¡AXIm=JI;IG:�<�i	F;<�ZLDLUSY�K�Z\I
�
nL]ÿ ¾¿À å �ê �ß � Á>ÂÃ ç ¾¿À å �ê �ß � Á>ÂÃ ��� �ÒÈñÊË å � ç�å � É�*
	 - ¹ ÊË ê � ç�ê ��� *FÈ Ë Gp7 ß � ç ß � É S e�»Esò·£j

yN:�qEK�pEWJ:�K  �F� �� e .�� ç(ELî ü j S
�u:t=JILK�<VZLDEUSY�:¡AXI0=OI;I;:�<VikF;<VZLDEUSY�K~Z\I


nL]ÿ ¾¿À å �ê �ß � Á>ÂÃ ç ¾¿À å �ê �ß � Á>ÂÃ ��� � _ ¾`!a c efe�jNØ�È�Ê· � ��å � çN��å � É�*ÇÈo� � ê � ç(� � ê � É�*+È Ñ � ß � çN� ß � É(Ù%g!e S e�»Esò»£j

�u:~<�:�Q�AX<�D+K�9;:~Z\FS:�<�AXK�Z%<�? éÝ�AXISD2ÞH�.Q%=J_`:�I^=OIPe�·EsÏt%»£j¦AXISDPe�·EsVtX¿Ej¦A\?6:�WJ:�[�:�IEK�?"Z�d��be ü ç ü�� j�s
�N:�«SI;:

é� ä
 � ü �

nL]
é���R� _ ¾`!a c e>e\j�Þ � �¢efe\j�g!e S��:�K�� � ¾¿À åê ß Á>ÂÃ�� ü ç �:� ¾¿À �å �ê �ß

Á>ÂÃ�� � ç @�� ¾¿À å¢e	æ�j . å  e!�³jêtekæ�j . ê  e"� jß e	æ�j . ß  e"� j Á>ÂÃ��  S
��:�K # ��� gg!e � A�ISD

#
ä`DEZ%[

# �$
A�ISD

DEZ%[
# �OØ%� � ý � e .&� ç(EEî ü j�ç'�Se>E`j
�FEQÙ S

849G:�I�p gg\æ ¾¿À
�
� @ Á ÂÃ � ¾¿À E ( E. éÝ E é�E ( # Á ÂÃ ¾¿À

�
� @ Á ÂÃ * ¾¿À E) E Á ÂÃ S

ø~Ë�Ê Ú+*BÐLÞQûSÓ6Ò�Þ-,¬Ó4Û~Ò�Î6ÏãÍ{ûSÖ.*BÔMØ}Ü
�u:¡Y�AXIm_`:�<�=³d	]^K�9SA�K È # �¢ç'�<É � 0 E

FG<�Z�_E=@DE:�D7KV9SAXK c e .�� j./FE^A�ISD1032054 /FEEs



��:�K

ì � ÈkåSç�êtç ß ç �å;ç �êxç �ß ç'�¢e	æ�* �Jç6� jpÉ «7 � e
ü
ç986�:8 � þue � ç98%�:8 � j�þue  ç98%�:8 � j S

849LUS?�p;C4:t9SA�_`:BK�9G:{d	Z%<�[0A�W�A�nS?�KV<�A\Y�Kx�vA�USYl9L]RF;<VZ\n;WO:�[

�ì e	ælj��-; ì e	ælj�*=< =JI>72ç e�»Es�¿Ej

C�9G:�<�: ;×� ¾¿À E ( E. éÝ E é�E ( # Á ÂÃ
C�=OK�9

DLZ\[?; ��@6e � çA�Nç'�;j « � 7ãä � � ü ç'� � DEZ\[ #. éÝ � * é��� � � B S��þQ�+�;ý%CED$�	ÿ���I�e�·EsÚmZt£jbK�9;:RUGISDE:�<VWJ=JIG:�D§KV:�<�[a?N9SA�_`:RY�Z`:�ð0Y�=J:�ILK�?BZXd~KV9;:0?VAX[R:^Z%<�DE:�<¡=JI
ó�#Z- =³dVprd	Z%<.:�q;A�[RF;WJ:�p�ö
*+øR*+õGF ó�#9H -¥s�849;:�K�:�<�[ ��® 4 #%-�=g?!KV9;:�?MU;[ Z�d¸?�9;:�A�<v?�K�<V:�?�?M:�?
=OI7KV9;:�:�W@A\?�KV=gY\p�Y�Z\IS?MK�<�AX=JIG=JI;QGp;AXITD¥F;=O:���ZBW@A�]`:�<�?�s.�`=OISY�:�K�9G:�?�:�W@Ar]`:�<�?}A�<�:bY�Z\IS?M=gDE:�<�:�D>:�W@A\?MK�=gY%p
KV9;:�Y�Z\ILK�<�=On;U;KV=JZ\I¡ZXd���®C#%-�K�ZBKV9;:4=OI;i	F;WgA�I;:.d	Z%<�Y�:�?�=JI^KV9;:�?M:4WgA�]`:�<�?�=g?�Y�Z\IT?�=gDL:�<�:�DtI;:�Q%WJ=JQ%=Jn;WO:
A�ISD7=OQ\I;Z%<�:�DPe�?�:�:����N������p���|P��p����N�`��·��	j�s6849LUS?�p`K�9G:BU;ISDE:�<�WJ=OI;:�D>KV:�<�[0?�p\ZXd�C�9G=gY�9W��® 4 #Z-
=@?"Z%I;:`p`A�<�:�=OQ\I;Z%<�:�Dt=JI^C�9SA�K!d	Z\WOWJZ�C~?�s��I�?�U;nT?�:�´`U;:�ILK!CvZ\<V©xCv:�C�=JWOWLY�Z\IS?M=gDE:�<!KV9;:�?�:vK�:�<V[0?�A\?
FS:�<VK�U;<VnSAXKV=JZ%IS?�AXISD�DE:�K�:�<�[R=OI;:4KV9;:B:�qLK�:�ILK6ZXd�KV9;:�=J<6:�²�:�Y�K.Z%IRK�9G:tDE]LISAX[R=@Y�?!Z�d�K�9;:BnS:�A�[2s

�u:>I;Z�CáF;<VZLY�:�:�D0C�=JK�9u��:�[0A�<�©�»Es & =JIm[R=JISD�s4�f:¡Z\nS?M:�<�_`:¡K�9SA�KI; A%?BDE:�«SIG:�DPA�n¢Z�_`:
=@?.KV9;:N<V:�?�KV<�=@Y�K�=OZ\I+ZXd J; � �BeKJ¡ç'J � j�pLC�9;:�<V:IJML ü þ ü þ  pGDE:�«SIG:�D¥nL]+K�9;:b?�:�?V´£UG=JWJ=OI;:�A�<
d	Z%<�[2ä 6 e�N~çPOtj
�ÒÈ J;QN~çPO�ÉKRTS [ R ?�Z+K�9SA�K 6 e5N~çPOtj
� ÈU;QN~çPO�É5Vïd	Z%<&N � DLZ\[W;Rp:� � 72s�u:¡Y�AXIm_`:�<�=³d	]^K�9SA�K

�o: ÿ ; ¾¿À
�
� � Á ÂÃ ç ¾¿À

�
� � Á ÂÃX� V 0+Y ¾ k 8

� 8 �� *Z8[�I8 �� *Z8[��8 �� l
d	Z%<�?MZ\[R:�FSZ`?M=JKV=J_`:bY�Z\IS?MK�A�IEK Y ¾\s��N:�<V:&�¬Y�AXIRnS:~K�9;Z%U;Q\9LK�ZXd"A\?4A¡Y�Z\IT?�K�A�IEK6d	U;ISY�KV=JZ%I7=OI  sy~ZXCtp;=OK4=@?�Y�WJ:�A�<�K�9SA�K&; .1Y ¾ (7=@?�DE=g?V?�=OFSAXKV=J_`:`s��:�K¡e ) ç c ç�óSj « � 7ªA�ISD0Y�Z\IT?�=gDL:�<�K�9;:t:�´`USA�K�=JZ%I

e Y . ;7j ¾¿À
�
� � Á ÂÃ � ¾¿À ) c ó Á ÂÃ e�»EsVU£j

d	Z%< Y è Y ¾ s6849;=g?4:�´`USA�K�=JZ%I0=g?�:�´£UG=J_%AXWO:�IEK6KVZY
�
. �:� )Y �Æ* éÝ � . é����� c e�»EsVi£j. �Æ*�e Y�. # j\�R� ó S



��:�A�<�<�A�I;Q\=OI;Q�AXISDm?�Z\WO_E=OI;Q>d	Z\<��7=OIHKV:�<�[a?¦Z�d6Z\KV9;:�<�_%AX<V=gA�n;WJ:�?4Cv:tZ\n;K�AX=JIY �
� * éÝ � . e é�¬e & . 36] 4 j

�
j�� é�Å�³e Y . # j ` � e�ó . ) j��<* c * Y ) S e�»Esnm\j

�~:�«SI;:¡A+?�:�?V´£U;=OWJ=OI;:�AX<6d	Z\<V[ªe

�
ç'�oj�^�$_ ] e � ç'�oj�Z\I ü þ ü nL]_ ]

e

�
ç'��j
� Y � È

�
ç'��É�*µÈ.éÝ � ç'��É . Èwé�Åe & . 3 ] 4 j

�
ç'��É S

��K~=g?�<�:�A%DE=JWO]0?�:�:�IPKV9SAXK
_ ]

=g?~Y�Z`:�<�Y�=J_`:`s?}B?�=OI;QR��A�qEi�|P=JWOQ\<�AX[{;ò?4WJ:�[R[aAxC4:�?�Z%WJ_`:+e�»LsÚm\jvd	Z\<�
s6��IHKVU;<�I0Cv:x9TAr_`: � � Y

�
. ) � DEZ%[ éÝ�� ü� � e Y�. # j ` � e�ó�*`�oj � DEZ\[ #. éÝ§* é��� � c .1Y � � � S

849LUS?�p;C4:¡Y�AXIm?MZ\WJ_`:�p�e�»LsÏi`j.d	Z%<te � çA�Nç'�;j « � DEZ%[?;Rs6849EUT?�pT;¼Q\:�I;:�<�AXKV:�?�AR½6¾�i�?M:�[R=JQ%<�Z%U;F
øtekæ�j�Z\I�7ºC�9;=gY�9m?�A�K�=g?�«S:�?a8 øxe	ælj68 0 Ê® 3�b  s

849;:wAXnSZ�_`:6K�9;:�Z%<�]B=@?�A\DE:r´£USA�K�:vK�Z~K�<�:rAXK�K�9G:.FG=J:���Z�:�[7nS:�D;DL:�DNY�Z\IS?MK�<�A�=JI;:rDxWgA�]`:�<¸Y�U;<V_`:�D
nS:�A�[ Z�d7��:�Y�K�=OZ\I¨·¬?�ZÅWJZ%I;QÅA%?7K�9;:�<�:2A�<�:2I;Z�=JI;F;UGKR_`Z\WOK�AXQ%:�?7KVZ¬K�9;:mFSAXK�Yl9G:�?RAXITD�K�9;:
IGZ\<�[aAXW�:�qLK�:�<VISAXW�d	Z%<�Y�:r? éÌsÍ A�<�:�?�UEðaY�=J:�IEKVWJ]�?�[RZ`Z%K�9¬e	=�s�:`sJpL=JIX����e�è%��ç�è%�ljVj�s��NZ�Cv:�_`:�<�pLC�9;:�I
KV9;:RFSA�K�Y�9;:�?tAX<V:0A\Y�K�=J_%A�K�:�D�p}KV9;:^d	Z\<�Y�:�? éÌ 4 AXISD+� éÎ A�AX<V:RI;Z%K>=JI¨�=��e�è%��ç�è%��j^e	=JIuK�9;=@?>Y�A%?�:
e éÌ 4 çN� éÎ AXjt=@?¥=OI ü�� j�AXISDcA§KV9;:�Z\<V]¬K�9TAXK+:�qEKV:�ISD;?>KV9;:2?M:�IS?M:HZ�dt:�´`USAXKV=JZ%I¶e�»Es�¿Ej�AXISDÅK�9;:
?M:�[R=OQ\<�Z%U;F�øtekæ�j>KVZcAïW@AX<VQ\:�<0?MFSA\Y�:¬Y�Z%IEK�AX=OI;=JI;Q`J � =@?7I;:�Y�:r?�?�A�<�]`s 849;:u=gDE:rA\?7KVZ�Y�AX<�<V]
Z%U;K~K�9;=@?o:�qLK�:�IS?�=OZ\ImAX<V:xnL]RI;Z�C <�AXKV9;:�<b?�K�<�AX=OQ\9LK�d	Z\<VC�A�<�DPA�WJKV9;Z\U;Q%92K�:�Y�9;I;=@Y�AXWOWJ]+?MZ\[R:�C�9TAXK
KV:�DE=OZ\US?�s 849;:2Q%:�I;:�<V=gY2A�<�Q\UG[R:�ILK�?>d	Z\<RKV9;=g?7FG<�ZLY�:�DLU;<�:cekZ�d	K�:�I�<V:�d	:�<�<V:�DßKVZcA\?f��BAX<�AXU;q
:�qEKV<�AXFSZ%WgAXKV=JZ%IS®£j~A�<�:¡Q\=J_`:�IP=JIï�����B����d	Z\<~Q\:�I;:�<�A�W!:�q;A�[RF;WJ:r?�AXISD2?MF¢:rY�= «�YtA�<�Q\UG[R:�ILK�?4d	Z\<
?M:�Y�Z%ISD�Z\<�DE:�<�?�]G?�K�:�[0?>C�<�=OK�K�:�I�A\?^«S<�?MKRZ\<�DE:�<�AXnS?MK�<�A%Y�KP�vA�USYl9L]c?�]G?�KV:�[0?Re�?MUSY�9�A\?+K�9;:
:�q;A�[RF;WJ:mZXd�K�9;=@?aFTAXFS:�<�j�A�<�:uQ\=J_`:�I¶=OI�DE:�K�A�=JWB=OI¼���N�`��·X��sâ849;=g?RWJ:rA\D;?0DE=O<�:�Y�KVWJ]ÅK�ZcA�I
:�qEKV:�IS?�=OZ\I�ZXd¥øxe	ælj�Z\I�7 KVZcA ½6¾�i�?�:�[R=JQ%<�Z\UGF éøBe	ælj+Z%IáAÅ?�FSA%Y�: JJ � Y�Z\ILK�A�=JI;=OI;QcJ � Lü þ ü�� þ � � e .�� çNEEî ü�� j�C�9;:�<V:7Cv:^9SA�_`:RA%?�?�UG[R:�DPK�9G:7US?MUSAXW��~:�W³d�AXISD2K�<V=JF;WO:xd	<�A�[R:�CvZ\<�©üed � � � � � d � ü �

p�AXITD1J d � 7 d � ü �
C�9;:�<V:fJ � ü þ ü þ¨� � e .&� ç(EEî ü jtAXITD7Å� ü þ � þ � � e .&� ç(EEî ü j�s~849EUT?�p�KV9;:^K�9;:�Z\<�] AXnSZ�_`:>=@?N<�:�A%DE=JWO]0:�qEKV:�ISDE:rDaKVZRK�<V:�AXKbK�9;:Q%:�I;:�<�AXWSY�A\?�:~ZXd"A\Y�KV=J_`:vFSAXK�Yl9;:r?!=JI^KV9;:N[�ZLDE:�Wg?�ZXd��`:�Y�KV=JZ%I+·Es}�u:~?�9SA�WJWSI;Z\K6Q%=J_`:4KV9;:bDE:�K�A�=JW@?

9G:�<�:`s g h
È2È2,6-&i25�É óx*65�-7)

849;:u:�´`USAXKV=JZ%IS?fe�·EsÚmZt£j�p^e�·Esnm%x`j�ptAXITD e�·LsÏt & jR<V:�F;<�:r?�:�ILK0AXI�=JIL«SI;=JKV:uDE=J[�:�IS?�=OZ\ISA�WtDE]Li
ITAX[R=@Y�AXW~?M];?MK�:�[2pvAXITD�K�9LUS?7C�9;:�KV9;:�<+=JILK�:�<V:�?�KV:�D¬=JI¨Y�Z\ILK�<VZ\W�pvFSAX<�AX[R:�KV:�<+:�?�KV=J[0A�K�=JZ%I�p6Z\<jMUT?�Kt?M=J[RF;WO]R?M=J[+U;WgA�K�=OZ\I�p;Cv:^DE:�?M=J<V:^A¥«SIG=JK�:�DE=J[�:�IS?�=OZ\ISA�W�Y�Z\[�F;U;K�A�K�=OZ\ISA�W}A�WJQ\Z%<�=OK�9;[2sbµ;Z\<



KV9;=g?BF;UG<�FSZ`?M:`p!Cv:7I;:�:�D2AXIÅA�F;F;<VZXqL=J[aAXK�=OZ\I2KV9;:�Z\<V]2K�Zm?�:�<�_`:+A\?tnSA\?M=g?Nd	Z\<�Y�Z\[�F;U;K�A�K�=OZ\ISA�W
?VYl9G:�[R:�?�s���I7KV9;=g?}?M:�Y�KV=JZ\I+C4:~DL:�?�Y�<V=JnS:�Z\IG:BY�W@A\?V?¦Z�d�A�F;F;<�Z�qL=J[0A�K�=OZ\IS?!KV9SAXKvF;<�Z�_L=gDE:r?}ABQ\Z`ZLD
nTA\?�=@?wd	Z%<~Y�Z\[�F;U;K�A�K�=OZ\IS?�skbË�Ì lßÎoØ Ú�ÝBÝDûTÖnm~Ñ�Ü¼Ó}ÞGÑ�Ö�Ù ù�ÝBÓ6Ò�Ø�Ð

�od	KV:�<�Y�Z\IS?M=gDE:�<�=JIGQ¬K�9;:Pd	UGISY�K�=OZ\I�?MFSA\Y�:r?7=JI �`:rY�K�=OZ\I�»Es & C4:29TAr_`: Yl9GZ`?�:�I�WJ=JIG:�AX<2Þ>i
?MF;WJ=OI;:�?^A�ISDÅY�U;n;=@YWÞ>i�?MF;WJ=OI;:�?>KVZuAXF;F;<VZ�qE=O[0AXKV:RK�9;:0K�AXI;Q%:�IEKV=gA�W~AXISD¬K�9G:H<�A\DE=@AXW�[RZ%K�=OZ\IS?�p
åSe!�Oç�è£jvA�ISDPête!�Oç�è£j6<V:�?�FS:�Y�K�=J_`:�WJ]`s��f:�?�9SA�WJW�US?M:��ªK�Z�DE:�I;Z%K�:tK�9;:¡IEUG[7nS:�<6ZXd.?�U;n;=OIEKV:�<�_%A�Wg?
UT?�:�DR=JI0FSA�<�KV=JK�=OZ\I;=OI;Qm��è%��ç�è%����s!�u:tK�A�©`:xKV9;:¡?�K�AXISD;A�<�Dm?�F;WO=JI;:�?Be�?�:�:tKV9;:t�NF;FS:�ITDE=JqRZ�d~�����N�
A%?4C4:�WOWSA\?4<V:�d	:�<V:�ISY�:�?~���`9;��p����LYl9L�kj¦Y�Z\<V<�:�?MFSZ\ISDE=OI;Q^K�Z¡K�9;:bFSAX<VK�=JKV=JZ%I{Ø�è5	>Ù�o 	n²E¾ A�ISDRC4:~Z\n;K�AX=OI�O* & WJ=JIG:�AX<v?�FGWJ=JIG:�?6AXISDPef�Ò* »£j6Y�U;n;=gY�?MF;WJ=OI;:�?�s}��Z`Z\©L=JIGQ+AXK4KV9;:Nd	U;ITY�K�=OZ\I�?�FSA%Y�:�?4Y�9;Z�?�:�I
Cv:t?�:�:NKV9SAXK�Cv:NZ%n;K�A�=JIX�Ò* & . ·Y�F� . & WJ=JIG:�AX<v?�FGWJ=JIG:�?�pGAXISDW� * » . ¿��F� . & Y�U;n;=@Y?MF;WJ=OI;:�?�sx�u:+DE:�I;Z%K�:+K�9;:r?�:^WJ=OI;:�A�<tAXISDuY�U;nG=gY>?MF;WJ=OI;:�?�p
Ø ¹ o � [ 	 Ù o ` �	n²<� p�Ø ¹ o � [ 	 Ù o ` �	Ð²<� p�<�:r?�FS:�Y�KV=J_`:�WO]`s}b?�=JIGQ^K�9;:�[ A\?�nSA\?M=g?4:�WO:�[R:�ILK�?�p\C4:¡DE:�«TI;:tK�9;:Bd	Z\WOWJZ�C�=JIGQ+?�FSA%Y�:ü o �p@�, o ` �± 	Ð²<� à�	 ¹ o � [ 	 ç o ` �± 	n²<�rq 	 ¹ o � [ 	 o ` �±	n²<� à �	 ¹ o � [ 	 ç S5S5S ç o ` �± 	n²<� à º	 ¹ o � [ 	 / 8%à�	Mç(à � 	 ç q 	 �>s B S e	¿;s & j

µ;Z%<N:�A%Yl9��fp ü o t ü t � pSAXITDHK�9G:^?�:r´£U;:�ISY�:�Ø üvu Ù>FG<�Z�_E=@DE:�?�A�I2AXFGF;<�Z�qL=J[0A�K�=JZ%I0?�FTA\Y�:
KVZ
ü
s���:�K�KV=JI;Q2e�w� � . � � #(® pQ�R�ÓEEç & ç S5SñS ç(® pS?M:�K� w� efe\j=�yx & e�w� 0 eYéÓezw� ` �E Z\KV9;:�<�C�=@?�: S e	¿;sò·£j

��:�K  w [ o � @ k w±��²<� o ` �± 	n²<�|{ 	\� ¹ o � [ 	 e�è£j�� w� efe\j�ç w±��²<� o ` �±	n²<� � 	�� ¹ o � [ 	 e�è£j�� w� e>e\j�çw±��²<� o ` �± 	n²~� k Ì �	\� ¹ o � [ 	 ç S5S5S ç Ì º	�� ¹ o � [ 	 l�� w� efe\j4ä { 	�� ç Ì o	�� ç � 	\� �fs l B S e	¿;sò»£j

�b?�A¥<V:�?�U;WOK�pLK�9;:¡AXFGF;<�Z�qL=J[0A�K�=JZ%I0?�FTA\Y�:�?�K�Z^KV9;:¡?�K�AXK�:�?�FSA%Y�:X7¤A�<�:>Q%=J_`:�I�nE]7 w [ o � ü o þ ü o þ  w [ o S
��:�K

÷ o� ä
�W� ü o ç ÷ o� ä

ü
� ü u
ç }X~ [ u� ä

 �$ ~ [ u
DL:�I;Z\KV:>KV9;:><V:�?�FS:�Y�KV=J_`:BZ%<�KV9;Z\Q%Z\ISA�W.FG<�Z9jM:�Y�K�=JZ%IS?�sw849EUS?�pTd	Z%< ì � e

�
çA�Nç'�;j « � 72p;C4:¡9SA�_`:ì w [ o��âe

� oBçA�vo~ç'��w [ o4j � 7�w [ o~p�C�=OK�9
� o´� ÷�o� � p��vo´� ÷&o� �~p�AXITD���w [ o´�á÷ w [ o� �Ss

��I0FSA�<�K�=@Y�U;W@AX< � w [ o � eK� w [ o� ç'� w [ o� ç'� w [ o¯ j «



� w [ o� � w±��²<� o ` �± 	Ð²<� � �	�� ¹ o � [ 	 e�è£j�� w� e>e\j�ç � �	�� �fs� w [ o� � w±��²<� o ` �± 	Ð²<� � �	�� ¹ o � [ 	 e�è£j�� w� e>e\j�ç � �	�� �fs� w [ o¯ � w±��²<� o ` �± 	Ð²<� � ¯	�� ¹ o � [ 	 e�è£j�� w� e>e\j�ç � ¯	�� �fs º S
�u:¡DE:�«SIG:xKV9;:tZ\FS:�<�AXK�Z%<H¼�w [ o¶ä

 w [ o �$ w [ o�nL]¼ w [ o � w [ o � , o ` �±	n²<� w±��²<� ® � k � �	 [ � ` � . � �	�� l � w� e>e\j ¹ o � [ 	 e�è£j�ço ` �± 	n²~� w±��²~� ® � � w� e>e\j ¹ o � [ 	 e�è`j k � �	 [ � ` � . � �	 [ � l ço ` �± 	n²~� w±��²~� ® � k � ¯	 [ � ` � . � ¯	 [ � l � w� e>e\j ¹ o � [ 	 e�è`j / ç
e	¿;s�¿Ej

C�=OK�9>� �	 [ ¾ ��� �	 [ ¾ �CELp��!¯	 [ ¾ �áe>ELç(EEç(ELç(E£j « s�u:¡Y�AXImI;Z�C DE:�«SI;:tK�9;:¡A�F;F;<�Z�qL=J[0A�K�:t?M];?MK�:�[ DE]EITAX[R=@Y�?6?�K�A�K�:¡Z\FS:�<�A�K�Z%<&;aw [ o�Z%I
DEZ%[W; w [ o ���Se � o çA� o ç'� w [ o j « � 7 w [ o ä�� w [ o �  w [ or�; w [ o ¾¿À

� o�|o��w [ o Á ÂÃ � ¾¿À �vo. éÝ � o * é����w [ o�vo *+¼�w [ o���w [ o Á ÂÃ SkbËÊ ,¬Ö�Ù��vØ$ûT�vØ¦ÙoÒ�Ø Ú Ù~Ó6Ô�Ï~Ð;ÑMÐ�vþQ�+�+�����kÿ����T���P�T���!�9�����¸¼�w [ o�ä
 w [ o �  w [ op���X�����'�6�����9�K��� �6¡¢tý%���<�(����:�K £¥¤� � o ` �± 	n²~� �
¤	�� � ¤ ¹ o ¤ [ 	 e�è`j�ç ¦�� & ç�·£ ¯� � o ` �± 	n²~� � ¯	�� � ¹ o � [ 	 e�è£j§U¨ ¤'© w [ o¥ª w [ o¤ « ¨ ¤ ª w [ o¤ ¬e ® ¨ ¤T¯ o ` �	n²<� ¯ w��²<� w a.° ª �	 [ � ` �n± ª �	 [ �'²�³ o ¤ [ 	µ´ w� «¨ ¤T¯ o ` �	n²<� ¯ w��²<� ª �	 [ � ³ o ¤ [ 	¶´ w��· ® w a °¹¸ �� ` � ± ¸ �� ² ´ w� « ¸»º ´ w º ·�¼

���	��¢QºI��¢I�§®O�Ô ¾`ba¾½ °�¿ ² §U¨ ¤"© w [ o¥ª w [ o¤ « ¨ ¤ ª w [ o¤ ¬�À ¿rÁ � w a ¯ w��²<� k6Â ¸ ¤� ` � Â �Ã9Ä ± Â ¸ ¤� Â �Ã l Ô ¾`!a¾½ °�¿ ² ´ w� °�¿ ² À ¿�Á ß�½



�����§¦¥�W¬»��¬O���	��¢I�¡�

_ ¾`!a ½ °�¿ ² §U¨
© w [ o�Å ª w [ o� « ¨ ª w [ o� ¬�À ¿ _ ¾`!a ½ °K¿ ² §U¨
© w [ o�Æ Å ª w [ o� « ¨ Æ Å ª w [ o� ¬KÀ ¿�Á ß ¼

¾�¢aºI��Ä

© w [ o £¥�A¯±£¥���h£µ�I�¡�W£µ®O�O½Çu��� ÈÉ w [ o  @ ^ w±��²<� o ` �±	n²<��Ê 	�� ³ o � [ 	 °�Ë ²�Ì w� °�¿ ² « w±��²<� o ` �± 	Ð²<��Í 	\� ³ o � [ 	 °�Ë ²�Ì w� °�¿ ² «w±��²<� o ` �± 	Ð²<� k"Î �	\� ³ o � [ 	 °�Ë ² « ¼�¼�¼ « Î º	�� ³ o � [ 	 °KË ² l Ì w� °�¿ ² h�ÏÏÏ Ê 	�� « Î Í	�� « Í 	\�|Ð�Ñ B «
«A¢������ Ì w	 °K¿ ²  äåååååæ åååååç

Ò °K¿ ± ¿ w	nv~�P²�Ó Í « ¿ w	nv<� ÁE¿ÕÔE¿ w	Ò °K¿ w	 ` �|± ¿ ²�Ó Í « ¿ w	 Á�¿ÕÔE¿ w	 ` �
ß
«

¬O��¢�����«�£¥�W�
¼

Ý[�!ÖI�����¡�»£¥�W¬O��¬O����¢Q£¥�W� × w [ o=Ø ÈÉ w [ oÚÙ É w [ o
¼a¿»��¢��[¨¶¬O���&ºQ¦¥�× w [ o ¾À w±��²<� o ` �± 	n²<��Ê 	�� ³ o � [ 	 Ì w� « w±��²<� o ` �± 	Ð²<� Ò 	�� ³ o � [ 	 Ì w� « w±��²<� o ` �±	n²<� k5Î �	�� ³ o � [ 	 « ¼�¼P¼ « Î º	�� ³ o � [ 	 l ÌrÛ� ÁÃ ¾À w±��²~� o ` �± 	n²~��Ê 	\� ³ o � [ 	 ´ w� « w±��²~� o ` �± 	n²~� Ò 	�� ³ o � [ 	 ´ w� « w±��²<� o ` �± 	Ð²<� k"Î �	�� ³ o � [ 	 « ¼�¼P¼ « Î º	�� ³ o � [ 	 l ´ w� ÁÃ «Ê 	 [ ¾  Î º	 [ ¾  Í 	 [ ¾  ß�½�Í�¬±� ÈÜ w [ o Ð ÈÉ w [ o Ä © ÈÜ w [ o  © w [ o × w [ o ÈÜ w [ o ½ÝXÔ¾Þ>Þ���ß�àâá-ãTä%åvæ�ç�ß9è ° æ�é ± © w [ o ² ` �'ê w [ o� ë Ù ° æ�é ± © ² ` � ë è ë Ð Éíìî��§ÙuÙðï"àS¾�¢��ª���É¬a¬¡¨�¬¡¨��É¢Q£Ã�<¦µ���ª�������É¬Ç¤²���¯��Ê�²· �O¤²�¸¦¹¿K£µ����¢��ª�����ª�ª���¡���������±�y£¹�òñôó�õ�ö¾÷Z½��Ë�
���²¨©���y��¢��	����O¯Q���A�É¬ª��¢I�¡���I�¡�V���A¨¶¬O�Å¯Q�����Þ£³¦¥��½
¾�¢��E¤²¬O�Q®O����°O���I¤²�E�É¤�¢����ª�����É��W���a�É�¯Ë£Ã���O¯Q��øOºI��������¬�������¡�ª�¡�����É¬·Q£µ���¡�����W¬¡¦µº��W£µ¬O�I��¬¡¨Å�É¢��

¢�¬O�ª¬O°O������¬±ºI�X®O�����Ì£¹¬±��¬¡¨ °�ù ½ÎÜ6ú ² Ä °�ù ½¹Ü6û ² �¡�I¯ °�ù ½ôú�ü ² ½e¾b¬�¬O¼����Þ£¹��¤²¬O�Q®O����°O���I¤²� ¨©¬O���W¬¡¦µº��W£µ¬O�I�!«A¢������¢��	�W£µ°O¢Q��¢I���I¯��h£¥¯Q�	¬¡¨]��¢Q£¥�A�W¿��W�����Ñ£¥�!£µ��ý � Äa¬±���	��ºI�¸���²·������I¯»��¢���¤²¬±�a®O���É°O���I¤²�<�É¤�¢����ª�	�É¬��É¢��
�²·Ç�����I¯Q�¯��W���Á£¹°±��¬Oº��ÿþ� °�� ² ¬±� ý � ��¢I�¡�A«A�O�A¯±£¥��¤²ºI�É�W�¯��¡�A��¢������I¯�¬¡¨��O�¤²�W£µ¬O��à�½�¾�¢������¤²����É�¡��¿¤²¬O�a®±����°O���I¤²����¤É¢����ª��« £³¦Î¦X¼I��������W���Q���¯»�²¦¥�W��«A¢������O½

� ���
	����������	�� ����� ����� �
!#"%$'&)(�"%*,+-"/.0"2143-"/5#&76�"21,"2+8&)9;:=<,1'>83@?BAC1'&)9D&E1'&)9GF43@?H>I:=+J&LK%"�«�A�+NMO3-$'&E3�>2&E1#PQ"R<'.0"/5S3NA73N+-"/&E3&E«T?H5U"7>-9V&�.N.WAE:X>8<,+-(�"/5�&C>830?G(�"Y>8AC1'.03N+J&)?G1,"/5S9V&)F�"2+I.@3N+N<'>83N<,+N"�K%A,5U"89V.2Z#[�$U?V.�«\AC+NM]"8^_3N"21'5,.WA�<,+*,+N"2(�?GA�<'. «\AC+NM ° ñôó�õ ö ÷ ² «�$,"2+N"	«�"D5C?V5�1,A�3�>8A�1'.`?H5U"2+a3N$,"X.@$,"/&E+�>8A�143-+0?GP,<,30?GA�1�?G173N$,"D(C?V.N>8AU"89H&C.030?V>



9H&)F�"2+8.\&L1'57>8A�1'.03N+J&b?B1U?G1,6�9V&/FC"2+J.!«\"2+-"�&EP'.0"21U3/Z;[�$,"c?G1'>-9B<'.`?BAC1dAL:e.0$,"/&L+\"8fg"/>83D&L1'5�3N$,"�>8A�1'.03N+8&)?G1,h?B1,6
9V&)F�"2+J.WKR&EMC"/.i3N$,"�K%A,5U"89TK�A�+N"%+N"/&b9j?V.03@?H>EZ]!S"R$'&)(�"k?l9l9G<'.03N+J&L3N"/5 $,A¡«m3-AO3N+N"/&L3�A�1,"%30FU*'"�AE:(�?V.N>8AU"89V&�.030?V>W$4F,.03N"2+-"/.n?V.�?G1O3-$,"/.0"�K%A,5U"89V.2Z|õ
A�+N"2AE(�"2+/o,&E1O&L*,*,+NA)^4?GKR&E3@?BAC1O3N"/>-$,1U?µø�<,"k3N$'&E3c>2&E17P'"<'.0"/5O&�.a&i:pA�<,1'5,&E3@?BAC17:pA�+D>8A�K%*,<,38&E30?GA�1'&)9gK%"23N$,A,5,.�$'&�.TP'"2"21]*,+N"/.0"21U3N"/5qZ[�$,"W?V5U"/&�.c*,+N"/.0"21U3N"/5
$,"2+N"%&E+N"&ø�<U?G3N"k6�"21,"2+J&b9e&E1'5
>2&E1]P'"k<'.0"/5 ° «�?G3N$
Kk?G1,A�+iK%A,5C? Ör>2&E30?GA�1'.&E1'5Qs/A�+�"8^,3N"21'.n?GA�1'.ut\3NA�3N+N"/&E3�K�A4.03�AE:;3N$,"k&�>830?G(�"�>8A�1'.03-+J&)?G1,"/5v9H&)F�"2+c.03N+N<'>83N<,+-"�K%A,5U"89V.�:pA�<,1'5�?G1"21,6E?G1,"2"2+0?G1,6O&E1'57.N>-?G"2143@? Ör>W+N"/.@"/&E+J>-$�9j?G3N"2+8&E3N<,+N"�Zw7xEy{zr|,}�~G�,�g�Q�ðÞ]�Qz'����[�$,"i&E<,3N$,A�+8.\&L+N"D6C+J&E3N"8:p<U9r3NA%�e+NAE:NZ,�IZ,[�A�Kk9l?G1'.0A�1�«�$,AU.0"X5C?V.N>8<'.-.n?GA�1Ö'+J.03�*,+NACK%*,3N"/5�A�<,+�?G1U3N"2+N"/.03T?B1
�i�\�#>8<,+-(�"/5O.03-+N<'>83N<,+N"/.�.@<'>N$O&�.T3N$'&E3�K%A,5U"89G"/5�?G1O3-$U?H.c&E1'5�A�<,+*,+N"2(�?GA�<'.�*'&E*'"2+/Z#[T$,"2F�&E+N"7&)9V.0A
?G1'5U"2P,3N"/5�3NA]�c+/Z;��"23N$��
<{�1,A��7&E1'5 �c+/Z;�qFU1,1���&E14FCAOAE:D3-$,"[�$,A�KR&�.W�qA�+J5��T"/.0"/&E+J>-$���"2143N"2+)o�[�$,"7�qA�+J5���A�+N*QA�+J&E3@?BAC1go{:=AC+i:p+N<U?G30:=<U9D5C?V.N>8<'.N.`?BAC1'.%+N"89V&E3-"/5 3NA(�?V.N>8AU"89V&�.030?V>WKR&E3N"2+@?H&b9H.�Z
� ��������	����/�

!#"�*,+N"/.0"21U3�$,"2+N"�3N$,"aKR&E3N+0?V>8"/.;�c�E J¡c�;<'.0"/5I?B1v¢`£,Z¥¤�¦_tJZq§�17¢0£,Zl¨b¤Ut8o�¢`£©Zl¨bªUtJo)«�¬EoE3N$,"c.0<,KAE:r3-$,"?B1U3N"2+N1'&b9®K%A�K%"21U3J.�AL:®3N$,"�"89V&�.@30?V>�>8A�1'.03-+J&)?G1U?G1,6'o'&E1'5v*U?B"2�2A�9V&)F�"2+J.�&EPQA�<,3�3N$,"i1,"2<,3-+J&)9g9l?G1,"kAE:¯3-$,""89H&C.030?V>i>8A�+N"a?V.�&E*,*,+NA)^U?BK�&E3N"/5�P4FO°�±q²{³{´ ² ³¯±q²8µ�oQ«�$,"2+-"i´ ² ?V.�&�.e?G1]¢`£,Z·¶4¸_t¯&E1'5�?G3�?V.�<,1'5U"2+8.03NAUA_53N$'&E3�5U"2+0?G(b&L30?G(�"/.�&E+-"�3J&EM�"21W?G1%3N$,"c5C?H.@3N+0?GP,<,30?GA�1'&)9g.0"21'.0"A«�$,"2+-"�1,"/>8"/.N.N&E+-F�Z���ACK%"�AE:q3N$,"�"2143N+@?B"/.eAE:3N$,"�KR&L3N+0?V>8"/.c1,"2"/5
"8^_*U9V&E1'&E3@?BAC1gog&E1'5K«\"k5UAR3-$'&E3�?GK%K�"/5C?H&L3N"89GF¹&b:=3N"2+c*,+N"/.0"21U30?G1,673N$,"WKR&E3N+0?V>8"/.2Z[�$,"2FY&L+N"i6E?G(�"21OPUF
� �cº¼»½ �D�N� �c� ² �D�@¾� ² � � ²N² � ² ¾��¾J� �a¾ ² ��¾-¾

¿À
«�$,"2+N"
�c�N� º ° � ÁÂ ±�³OÃ´/�e³\±�Ä � ÁÂ ¢`Å2ÆWÇ �8È ² Ä�É ÃÊ��E  �Ë4��Ì,tJ �c� ² º °%ÍÏÎ{ÐLÑÁÂ ±�³�´/��° � ÁÂ Å2ÆWÇ � ¢ È ² Ä�É ÃÊ%�)  �Ë ² Ì't`±�Ä�±WÉ ÃÊ7¢`ÒCtJ  �Ë ² Ì�± ² ° ÍÎ ÁÂ ±�³;´ ² ³\± ² ° ÍÎqÓ � ÁÂ ±�³�´ ² ³�± ²  �c�0¾ º � ÁÂ�Ô ÃÊ%�) NÕqÖl×®° � ÁÂ ± Ô ÃÊv¢`ÒCtJ /ÖB×r � ² � º � ÁÂ ¢`Å2ÆWÇ �8È ² ÄÃ´/�)t`±{ � ²N² º � ÁÂ ¢`Å2Æ Ç � ´/��Ä�Ê ² ± ² tgÄ � ÁÂ Å2Æ Ç � ± ² ³�´ ² ³\± ²  � ² ¾ º � ÁÂ�Ô ÃÊ7¢0Ò�t{°#Ê%�E /Öl×q �a¾J� º �ÂNØ0Ù/Ú �/ �a¾ ² º �Â Ø0Ù Ú ² Ä �Â Ø0Ù Ú ¾b �a¾N¾ º ° �Â Ø0Ù ± ² ° �Â Ø0Ù � Ç'Û Ø`Ù²ÝÜ  &E1'5 ¡D� º »½ ¡c�N� ¡c� ² ¡c�0¾¡ ² � ¡ ²N² ¡ ² ¾¡ ¾J� ¡ ¾ ² ¡ ¾N¾

¿À
«�$,"2+N"



¡ �-��º � ÁÂ ¢ ÃÈ � ± ² ° È ² tJ ¡D� ² º ° � ÁÂ Å2Æ Ç � ¢ È ² ° È �)t`±�° � ÁÂ Å2Æ Ç � ÉUËrÞ8ßE  �Ë ² Ì\± ² Ä � ÁÂ Å2Æ Ç � Å2�8± ¾  ¡D�@¾ º � ÁÂ Å2ÆWÇ �®à Ë ÞJß  J±{ÖláqÄ � ÁÂaÔ ÃÊ%�E -ÕrÖ ×  ¡ ² � º � ÁÂ ¢ ÃÈ ��Ä ÃÈ ² t`±{ ¡ ²-² º ° � ÁÂ Å2ÆWÇ �2È ��Äãâ{äÁÂ ± ²  ¡ ² ¾ º � ÁÂ�Ô ÃÊ%��°#Å2Æ Ç � ËrÞJß) /Ö ×  ¡�¾8� º �Â Ø0Ù Úaå  ¡�¾ ² º �ÂNØ0Ù/Úcæ Ä �ÂNØ0Ù/Úaç  ¡�¾-¾ º �ÂNØ0Ù ± ² ³�è#Ä �ÂNØ0Ù Ü�é!#"i1,A¡«ã"8^_*U9V&)?G1]3N$,"i"21U3N+0?G"/.T?B1]�D�) J¡c�i&�.�1,"2"/5U"/5qZ�ê,+-A�Kë¢`£,Z¥¤�£_t¯+-"/>2&)9l9¯±iÃìk¢�í8 JÒCt ºãî ¢�í8 JÒCtJZ§�1#K�&E3N+0?l^¹�c�Eo Ô ÃÊ%�E NÕqÖ × ¢ î t º Ô ÃÊ%�)  Ãì × ou«a$,"2+N" à ÖG /ÖBá\.03J&E1'5,.a:pA�+c?G1,1,"2+�*,+-A_5U<'>83ï?B1Sð å Z�!S"+N"2KR&E+NM�3N$'&E3��c�i&E1'57¡c��&�>83�A�1
3N$,"i(�"/>83NA�+c¢`ñQ JµW  î t�ògZ���A�143@?B1U<U?G1,6'o
Ô ÃÊ�¢`ÒCt®° Ê%�) /Ö × ¢ î t º Ô ÃÊ7¢0Ò�t{°#Ê%�E  î ×ÉiÃÊ � °�Å2Æ Ç � Ë Þ8ß  /ÖlÌ�¢ î t º ÉiÃÊ � °�Å2Æ Ç � Ë Þ8ß   î Ì

Ú ��¢`ñ©t º ó£ ¢ ó °#ô ÞJß tN¢`±qñ©t �Ü è\õ Ç �� �Ë4�Ú ² ¢`µït º °c¢`± ² µit0ö
Ú ¾)¢`µït º ° ó °�ô ÞJß£ ¢`± ² µitNË ² é÷�"8^,3/o,ø�"�5U"/&)9®øT?B3-$7KR&E3N+0?l^O¡D�EZe§�1OK�&E3N+0?l^O¡D�Eoà Ë ÞJß  J±{ÖláU¢ î t º à Ë ÞJß  8± î áà Ê%�E -ÕrÖláC¢ î t º Ô Ê%�)  Ãìk×É ÃÊ%��°#Å2Æ Ç � Ë Þ8ß  )ÖlÌ�¢ î t º É ÃÊ%��°#Å2Æ Ç � Ë Þ8ß   î Ì
Úaå ¢`ñ©t º °c¢`±qñ,t �Ü è\õ Ç �� �Ë4�Ú æ ¢`µït º ¢`± ² µït`öÚaç ¢`µït º ¢`± ² µïtNË ² é���Iù,�k����	��i�%�

ú ��[�!�û �cZ{�c�2(�?G1,"�oa�IZ;�iZ;[gACKk9l?B1'.@A�1�&E1'5 �iZ;ü,Z{!ýFU1,1,"�o�§�1U?G30?V&)9X.03-<'5C?B"/.I?B1�3-$,"R<'.0"�AE:X&C>8h3@?B(C"�>8A�1'.03N+8&)?G1,"/5þ9V&/FC"2+O5,&EK%*U?G1,6þ:=A�+O>8AC143N+-AE9l9j?G1,6þ+N"/.0A�1'&E1U37(C?BP,+8&E30?GA�1goi�;+NA,>EZcÿ4�;§����A�1U:="2+-"21'>8"�A�1Sÿ�KR&E+N3cÿ�3N+N<'>83-<,+N"/.D&L1'5O�]&E3N"2+0?V&)9V.2o���+09V&E1'5UA'o ó ªCªE¶����	��
���������������������
������� ��!"���$#%����&'������
)(*��
)���+#uo'.@<,P,Kk?G3N3N"/5ú ��ê{! ó û-,WZ�[iZ;��&E1,M,.2o��iZ.,WZ�ê'&EPU?V&E1,A &E1'5 �IZe!�&E1,6'o.��.030?GKR&E3@?BAC1�AE:ï��AE9G3N�2K�&E1,1�5,&EK%*U?G1,6>8AU"�/Y>-?G"21U3J.e?B1�P'"/&EK K%A_5U"89V.2o,�e+NA_>8"2"/5C?G1,64.�AE:{�0�D�S�0�D÷þ!#A�+NM,.0$,A�*kA�1vÿ�3J&EPU?l9l?B�/&L30?GA�1AL:Tê�9G"8^4?GPU9G"]ÿ�3N+N<'>83-<,+N"/.2oq�kZ�1IZg��&)9V&EMU+0?V.0$,1'&E1�&E1'5]ü,Z®�{Z32'AL9B"/.`?BAQog"/5,.2ZGo3��*,3@?BK�?B�/&L30?GA�1ÿ�AL:=30ø�&E+N"c§�1'>EZGoQ÷�"2ø �;A�+NM
¢ ó ª�¤_¨�t®*,*gZ ó ¦*4_¦�5,Zú ��ê{! £Lû-,WZ'[iZQ�\&L1,M_.2oQ�iZ�,WZ'ê'&EPU?V&E1,A�&E1'5��IZ©!�&E1,6'oU§�1U(�"2+J.@"�*,+NA�PU9G"2Kë3N"/>-$,1U?76C<,"/.T:=A�+aP'"/&EKR.øT?B3-$R30?G*�P'A,5UFR&E1'5k3@?BK�"D$UF_.@3N"2+N"/.n?V.�5,&LK%*U?G1,6'o��8���"9)�*������!:(����	;=<�<��>!:(�����!"���	#0����&@?.����A
<�
)������!"���B#DC]¢ ó ª�¤�ªUt;*,*gZ ó*E,ó 4 ó�ó ¤,Z



ú �a�X�
û [ïZD��&)?l9G"2F�o��kZi�c+N<,�2"21 &E1'5ã�{Zc�d&C5,5U"21go��a��ÿ,s/*U?G"2�2A4"89G"/>83N+@?H>þ5C?V.03N+0?GP,<,3N"/5 &�>83N<'&E3-A�+.@3N<'5UF�o,�a?B+iê,AC+J>8"i�D+-KR.03N+NAC1,6���&EP'.2o,�iêU�X� h�[���h�¤�¤Eh E ¦�¤�¢ ó ªC¤�¤UtJZú ��§�!�û ,WZ'[iZ,��&E1,M,.2o�FkZU§�3-AR&E1'5��kZ4! &E1,6'oQ��A�K%*,<,38&E30?GA�1'&)9gK%"23N$,A,5,.�:pA�+�?V5U"21430?>Gr>2&E3@?BAC1¹&L1'5:p"2"/5UP'&�>-MY>8AC143N+-AE9'?G1O.03N+-<'>83N<,+N"/.�ø�?G3N$�*U?G"2�2A_>8"2+8&EKk?V>k&�>83N<'&E3NAC+J.�&E1'5�.0"21'.0AC+J.2oC?G1�HI��(��*���
;J&�K*����(��L#.!"�M;J&���<���!"K �0�N��&J���*�	#L���O�8�����*��!"���$#I����&QP�9)�*!:��;=<�<��>!"(�����!"���B#uoE¢-�DZ8�IZ/�TA�6�"2+J.2o&L1'5O�iZ��DZ'��AC6�"2+J.2o,"/5qZBtJor[�"/>-$,1,A�Kk?V>��e<,PU9 ZHo'*,*gZ ó�ó�ó 4 ó�ó ª,o ó ª�ªC£	���BRTS������*�:�UR��8���VRT��W*#+R
������
( ��
���L#JX®oU*,*gZ'¶U¸�ª*44¶,¨E¸,o ó ªCª�¦,Zú �YFcû ,WZ®[ïZ®��&E1,M,.�&E1'5ZFkZ3Fc<,1U?V.N>N$go=[.#L��!:������!"���\P���(L9)��!:]*
)�+#.�L����^M!U#L����!�_L
����&�`I���������*��� �
��W*#a���*�%#2o,�e?B+-M4$'&�b<'.@"2+/or��A4.@3NA�1go ó ª�¤�ª©Zú �YFc!ýû ,WZ;[iZ;��&E1,M_.�o\ê�Z3Fi&E*,*'"89X&L1'5þ�DZ{!�&E1,6'o;!S"/&EM�.0AE9G<,30?GA�1'.�&E1'5�5C?lf "2+-"21430?V&EPU?l9l?G30F�:pA�+.`?B�2"c.03N+N<'>83N<,+-"/5i*'AC*,<U9H&L30?GA�1%K%A,5U"89V.2oS������*��������!"�������N���*��!"�L#.�c�IdM
�e�*��!"(�����8���"9� ������!"(L#
fg�g o'�e?B+-M4$'&�b<'.@"2+/or��&�.@"89 o ó ª�ª ó oU*,*gZ'¦N5*4h5 E Zú ���Z2Qû ,WZ�[iZ;��&E1,M,.2o�÷�Z��IZ;�
"/5U$U?G1go��IZ=2'$'&E1,6'o;�ëKR&E3-$,"2KR&E30?V>2&)9�:p+J&EK%"2ø�A�+NM
:pA�+R>8<,+N(C"/5&C>830?G(�"%>8A�1'.03N+J&b?B1,"/5v9V&)F�"2+i.03N+N<'>83N<,+-"/.Li�!S"89j9Ghp*QA4.0"/5U1,"/.N.k&E1'5]&E*,*,+NA)^U?GKR&E30?GA�1'.2oOdM
)��� �LR
j�
��(*�VR�;M�����URO����&lk3<���!"��m+R fBn ¢ ó o £Ut�¢ ó ª�ªC¸Ut®*,*gZ ó 4_£�£©Zú ����û �kZ���&E��&E1'5%ü,Z��TA'o�[�$,"D>8A�1'>8"2*,3�&L1'5k*'"2+0:pA�+NK�&E1'>8"�AE: &�>83@?B(C"T>8AC1'.03N+J&)?G1,"/5W9V&)F�"2+�5,&EK�*,h?G1,6�3N+N"/&E3-K%"21438.2o�����
��&Q����&qp3!r_+�s�N��!:���lt	Cgo'�]&E+J>-$
¢ ó ª�ªE¶©t¯*,*gZ ó ¤*4_£ ó Zú �aÿ�!ýû ,WZ�[iZ��\&L1,M_.2o��iZ��cZ�ÿ�Kk?G3N$ý&L1'5 �IZ;! &E1,6'o�[�$,"7K%A,5U"89j?G1,6�AE:i*U?G"2�2A_>8"2+8&EKk?V>
*'&E3J>-$?G1U3N"2+J&�>83@?BAC1'.�ø�?G3N$O.0$,"89l9V.2oQ*U9H&L3N"/.2o,&E1'5�P'"/&LKR.2o3u0
)�N�����*���>Wv���w;=<�<��>!"��&x�8���"9)�*������!:(+#Myhz¢ ó ª�ª�5Ut;*,*gZ'¦N5�¦*4_¦�¤ ó Zú �aÿ�! £Lû{,WZg[iZq��&E1,M_.�og�iZ{�DZ�ÿ�Kk?G3N$#&E1'5
�IZq!�&L1,6'o����������=�8�����*��!"���$#%������
( ��
���L# |��8�*&�� �>!"�)}�~
[�#a��!"������!"��������&�?.�N���������lo4�]&�.N.@A�1qsbü,Z·!þ?l9G"2F�o'�;&E+0?V.8s���$U?V>N$,"/.03-"2+/o ó ª�ª�¸,Zú ��2'û ,WZ�[iZ���&E1,M,.7&E1'5þ�IZJ2Q$'&E1,6'oi��A�K%*,<,3J&E3@?BAC1'&)9XK�"23N$,A_5,.�:pA�+O&�>8<,+N(C"/5�PQ"/&EK øT?B3-$*U?G"2�2A,>8"2+J&EKk?V>W*'&E3J>-$,"/.2o���ROS������ �UR������VRO��W*#L�VRO������
)(*��
)���+#uo	1;AL9 Z�Cgoq¢ ó ª�ªU¨�t{*,*gZr£�¸ E h�£U¨b¤,Zú ��û �ïZ4� ZU��$,+0?V.03N"21'.@"21go.PO9)���N��W�����p3!U#L(��*� �>��#L��!:(*!:��W�|3;M�QS�������� &�
( ��!"���'o�£L1'5k"/5qZGo��i>2&�5U"2Kk?V>�e+N"/.N.2oQ÷�"2øã�;AC+NMro ó ª�¤�£,Zú �Dû �eZ��c+N"21,"/.03N"/5U3/o)�g&EKk?G1'&E30?GA�1k*'&E+8&EK%"23N"2+J.©:pA�+®��"8?V.N.@1,"2+Nh��v?B1'5C9l?V1�*U9H&L3N"/.2o�;�Ss;w;��	��
)�����N�jo
1;AL9 Z�z�tqo'÷aA'Z ó�ó i�[�"/>N$,1U?V>2&)9�÷aA�3N"/.a¢ ó ª�ªL¶,t;*,*gZ'£�¦�£�¤�4_£�¦�¦ ó Zú ,�!ã[�û �ïZv,�"23N1'&L+J.0MC? o7�iZk!S"/.03/o7ü,Z%[�A�+NA�MqoR�i&EK�*U?B1,6AL:O(�?GP,+J&E3@?BAC1'.�AE:79V&)F�"2+N"/5 "89V&�.030?V>8h(C?V.N>8AU"89H&C.030?V>WP'"/&EKR.�o,��ÿ4���þ��"2*,+0?G143i÷aA'Z,�i�d� ó ¦E¶7¢ ó ª�ª�¦Ut{*,*gZ'.N¦ E 5�4_.N¦ ó�ó Zú FMFWÿ�û �kZq�cZ�FcA_>8AC1U?H.�og�;Zg�{Z�FcAE9l9V&E+/oe�IZ�ÿ�*,+0?G1,6�"2+/o{ÿ�$'&E*Q"R>8A�1U3N+NAE9{AE:T>8A�K�*'A4.n?G3N"k*U9V&E3N"/.i&L1'5.@$,"89j9V.aø�?G3N$�"2KIPQ"/5,5U"/5O&�>83-<'&E3NA�+J.�Z�§JZ1;AE9G3J&L6�"/.�.0*'"/>-?>G'"/5qoO�h��
�LR�?.����<h��#L!"���M�8�N��� ��!:���$#2o
1;AL9 ZOthC�o'÷aA'Z	5�¢ ó ª�ªL¶,t;*,*gZ,¶ ó 5*4U¶)5U¨4Zú ü�Fcû �cZ4�kZ�üEA�$,1'.@A�1R&E1'5%�kZE�kZ)Fa?G"21,$,AE9G��o'ê�?G1U?G3N"c"89G"2K%"2143�*,+N"/5C?V>830?GA�1�AE:®5,&EK%*U?G1,6ï?B17.03N+-<'>8h3-<,+N"/.�øT?B3-$d>8A�1'.03-+J&)?G1,"/57(C?V.N>8A4"89V&�.@30?V>i9V&)F�"2+J.�o�;M��� ��!:(����lS��B#a��!"��
)�������D;J�*�s�N����
��!:(+#%����&
;�#L���s�N����
��!:(+#M�h�N
)��������t g ¢ ó ª�¤ ó t®*,*gZ ó £�¤E¶�4 ó £�ª E Zú Fcû ,WZ�FcAE9V.0M4F�og[T$,"�K%"/&�.@<,+N"2K%"21U3DAE:;3N$,"WKR&E3N"2+0?V&)9�5,&EK%*U?G1,6�AE:�$U?G6�$]*'AE9GFUK%"2+J.cAE(�"2+�3-"215U"/>2&C5U"/.cAE:;:=+-" 6�<,"21'>8F]&E1'5�?G3J.a?G1U3N"2+N*,+N"23J&L30?GA�1go�1kZ�FkZ�Fa?G1,+J&7&E1'5
�kZ'!SAE9l:="21'5U"21goq"/5,.2Z
����(+9)����!:(+#e����&@�8��(L9����!7#a��#������8�����*��!"���3^M����<�!:�}�o��DK%"2+@?H>2&L1�ÿ�A_>-?G"230F
:=AC+�[g"/.03@?B1,6&L1'5O�]&E3N"2+0?V&)9V.2o,�e$U?j9V&�5U"89G*,$U?=&©o ó ª�ª�£,Z



ú ��,aû �cZ��Q?G1go'�cZ�,D.0<goC§�1U3N"2+09V&EKk?G1'&E+�.03N+N"/.-.0"/.�?G1R6�"21,"2+8&)9,9V&EKk?G1'&E3N"/.eø�?G3N$R.03N+8&)?G6�$43�:p+N"2"�"/5U6�"/.2o
;�Ss;J;��	��
�������lo	1;AE9�Z�z�zgoQ÷�A'Z,¤,o©�D<,6'Z ¢ ó ª�ª�5_t®*,*gZ ó ¶©¨ ó 4 ó ¶©¨b¸,Zú �E!�û !Z0,WZ\�r?H&LAý&E1'5�FkZ�!Z�!�&E1,6'o���1ã3N$,"#&�>830?G(�"2hp*'&C.N.n?G(�"]$4FUP,+0?V5�(C?GP,+J&E30?GA�1 >8AC143N+-AE9&C>830?GA�1'.�AL:e.03-+N<'>83N<,+N"/.�øT?B3-$d&�>830?G(�"k>8A�1'.03N+8&)?G1,"/5�9V&)F�"2+�3N+N"/&L3NK%"21U3J.2o,�;+NA,>EZ,�Wÿ4��� ó 5E3N$�e?G"21,1U?V&)9���A�1U:p"2+N"21'>8"WA�1O�
"/>N$'&E1U?V>2&)931�?GP,+J&E3@?BAC1d&E1'57÷aAE?V.0"�oQ3NA%&E*,*'"/&E+)Zú �
û ÿ'Z��]&E+-M4<'.2o3PO9)�Y�8��(L9����!"(L#Y����p3!r_+�s�N��!:���B#I���M?.W��>!"��&���!:(����N��9)�*�:�$#2o��¯9V.0"2(�?G"2+/o,÷a"2ø��;A�+NMqoó ª�¤�¤,Zú �]&Eû � Z��]&�>8"�o��i&EK�*U?B1,6WAE:rPQ"/&EK (C?GP,+J&E30?GA�1'.eP4FWK%"/&E1'.eAE: &c3N$U?G1R>8AC1'.03N+J&)?G1,"/5k(C?V.N>8AU"89H&C.030?V>9V&)F�"2+ i{"2(E&)9G<'&E30?GA�17AE:®&i1,"2øþ3N$,"2A�+NF�o��	��
�����������J���N
)��&v����&�p3!r_+������!:�N� f	n t7¢ ó ª�ªE¶,tg*,*gZ5_¨�¨L4h5�ª ó Zú �]�Oû �kZqü,Zg�
"/&�5
&E1'5Sÿ'Zr�]&E+NMU<'.2oq[�$,"W:=AC+J>8"/57(C?GP,+J&E30?GA�1]AE:�&%3N$,+-"2"2hÏ9H&)F�"2+)or5,&EK�*'"/5#.N&L1'5UhøT?H>-$,"/5kPQ"/&EK ø�?G3N$%&E+-PU?B3-+J&E+NFiPQA�<,1'5,&E+NF%>8A�1'5C?G30?GA�1'.2oB�h�N
)�������	�c�0����
��&�����&lp�!�_L������!"���
fg ¢ ó ª�¸�ª_t®*,*gZ ó ¸C¦*4 ó ¨�5©Zú �;&Eû �kZ'�;&E�2F�o���� ��!�}N����
L<�#D���M��!"�������%k3<	� ����������#%����&e;=<�<��>!"(�����!"���B#D���'`I������!"����^M! �w�*��� ����!"���
[Y] 
����!"���	#2oqÿ�*,+0?G1,6�"2+Nh�1;"2+@9H&L6Y÷a"2ø �;AC+NMroU§n1'>EZGo ó ª�¤�¦,Zú ��û �kZ�FkZU��&EA'oUê,+N" 6C<,"21'>8FR&E1'5I9BAU.N.;AE:Q: &C>83NA�+J.{AE:g.N&E1'5Uø�?V>-$RPQ"/&EKR.e<,1'5U"2+�(b&L+0?GA�<'.�P'A�<,1'5Uh&L+NF%>8A�1'5C?G30?GA�1'.2o��h�N
)�������������8��(L9)����!:(����[Y�)}�!"����� ��!"�)}J��( !"� ��(���t g ¢ ó ªU¨b¤_tg*,*R£U¨ ó 4,£�¤�£,Zú ��üEû �cZg�kZr��&L$,1go;ÿ4&E1'5U"2"2*�üLA4.0$U?�o®�
A,5U"89j?G1,6]&E1'5]>8A�143-+NAE9;AE:\&E1]"89G"/>83N+NA�+N$,"2AL9BAC6E?V>2&)9T.N&L1'5UhøT?H>-$]P'"/&EK
og�M�;h�1;AE9�Z�¨�5,oQ�X>830?G(�"���AC143N+-AE9gAE:.1�?GP,+J&L30?GA�1#&E1'5]÷�AE?V.0"k�Wÿ4��� ó ª�ªE¶'o,*,*gZó 5�ª*4 ó ¸N5,Zú �q!ã[�!�ûIü,ZC�IZU��A�1,6�AC1,6'o4ü,Z,�iZC!#+0?G6�$U3/o,�kZ��iZ,[gACKk9l?B1'.@A�1Y&L1'5%�iZ,ü,Z�!�FU1,1,"�o4�
A,5U"89j?G1,6%AL: $UFUhP,+@?H5
>8A�1'.03N+8&)?G1,"/5�9V&)F�"2+2s/*U?G"2�2A,>8"2+J&EKk?V>k&E*,*,+NA4&C>N$73NA%&�>83@?B(C"�5,&EK%*U?G1,6'o ó ª�ª�5,oU*,+N"2*,+@?B1U3/Zú �q!ã[�! ó ûIü©ZE�IZ���AC1,6�A�1,6'o�ü,Z��ïZE!#+0?G6�$U3/oU�IZ��iZ�[�A�Kk9l?G1'.0A�1goU�iZ�ü,ZE!�FU1,1,"�o4�
A_5U"89l9l?G1,6kAE: &�>83@?B(C"5,&LK%*U?G1,6%:pA�+�3N$,"i"8^,3N"21'.n?GA�1'&b9®(�?GP,+J&L30?GA�1OAE:�&kPQ"/&EK ¢�*,+0?G(E&E3N"I>8ACK%Kk<,1U?H>2&L30?GA�1qtJZú ÿ,��û §8Z�,WZqÿ�$'&EK%"/.�&E1'57ê�ZU�kZq��A��2�/&E+-"89j9l?�oO[I�>��#L��!:(�����&'S����*�>��#a��!"(J�������+#�#0;M���N��W*#L!U#2o��;+-"21430?V>8"
,c&)9l9�or÷a"2ø üE"2+8.0"2F�o ó ª�ª�£,Zú ÿ4>N$,û �eZ;ÿ4>-$4<,KR&LM�"2+/o3��<���!"���'j�
)��( ��!"���	# |��0��#a!"(qP�9)������WEogüEA�$,1#!þ?l9G"2F o ÿ�A�1'.2o{÷�"2ø �;A�+NMqoó ª�¤ ó Zú ÿ�$,û � Z�,WZqÿ4>-$4<U9G3N��o���<��>!"���w;������>W*#a!7#2o4�;+-"21430?V>8"2hV,c&)9l9�o��;1,6E9G"2ø�A4A,5]�e9j?lf®.2o'÷cü,o ó ªU¨b¦,Zú [�� ó û ,WZaÿ'Z\[��2AC<go��kZ\��&EAQo��cF41'&EK�?H>2.�&E1'5þ>8A�143-+NAE9�AE:I&�5,&E*,3@?B(C"d.0$,"89l9V.�ø�?G3N$ã>8A�1U30?G14<,A�<'.>8<,+-(b&E3N<,+-"d>-$'&E1,6�"/.2o��M�;h�1;AE9�Z�¨�5,o��i>830?G(�"S��A�1U3N+NAE9�AE:D1a?GP,+J&E30?GA�1�&E1'5�÷aAE?V.0"�o���ÿ4���ó ª�ªE¶'oU*,*gZ ó ¶Uª*4 ó 5U¨UZú [���£Eû ,WZ;ÿ'Z{[��2A�<go��IZ{�\&LA'og� 3N$,"2A�+-FOA�1�&L1U?H.@A�3N+NA�*U?V>�*U?G"2�2A�3N$,"2+NK%AU"89V&�.030?V>7.0$,"89l9�9H&LKk?G1'&E3N"/.øT?B3-$�.0"21'.@A�+2sb&�>83-<'&E3NA�+i&E*,*U9l?V>2&E30?GA�1'.2o��M�eh�1;AE9�Z{¨�5,o��X>830?G(�"v��A�1U3N+NAE9�AE:Y1�?GP,+J&L30?GA�1�&L1'5÷aAE?V.0"�oQ��ÿ4��� ó ª�ªE¶'oC*,*gZ'¶ ó�ó 44¶4£ E Zú 1DFc§nû !Z©�DZ�1�&E1�÷�A�+8.03N+J&E1'5qo©�IZ�Fc1,AEø�9G"/.�&E1'5��kZE§�1,KR&E1goU�i>830?G(�"i>8A�1'.03N+J&b?B1,"/5�9V&)F�"2+\5,&EK�*,h?G1,6�:=A�+7K�?H>8+-A�h�.N&E3N"89l9l?G3N"/.2o'^DW�������!:(+#8����&�?.�����������M����������
)(*��
)���+#�!"���N<h��(��/o�1;AE9�Z�§0§¢ ó ª�ª�¦Ut;*,*gZ'¸C¸U¨L4_¸�¤ ó Zú 1X� û 1kZ�1IZ	1�&C.n?l9B"2(qo{ÿ'ZQ�IZq�q<,+N"�oO��1]+N"�G'1,"/573N$,"2AC+0?G"/.cAE:¯PQ"/&EKR.2oQ*U9V&E3N"/.2oq&E1'5
.0$,"89l9H.�o3�h��
�LR
�c��?.����<	��#a!"�����8�����*��!"���$#2o)1;AL9 Z�th�goQ÷�A'Z©¶7¢ ó ª�ªC£Ut®*,*gZ�5E¶4¸*4	5�5U¨4Z



ú !�û ü©Zg�kZq!�&)9GM�"2+/o�^DW����N�e!"(����3��W*#L��� ��#v����&�[IK �N��
��!"���Z[Y] 
����!"���	#2o®�¯9B"21U<,K¼�e+N"/.N.2o{÷�"2ø�;AC+NMro ó ª�¤ E Zú !þ9Bû ü©Z,!þ9BACMb&,o�`Y������!:���O^M! �w�*��� ����!"����[I]*
)�N��!:���B#uo �\&EKkP,+0?V5U6�"%�a1U?B(C"2+J.n?G30FO�;+N"/.N.�o ó ª�ª�£,Zú �Dû ê�Ze�IZ��;<'&E1go���+NAU.N.0hp*U9l?G"/5�>8F�9l?G1'5U+0?V>2&)9�>8A�K%*'AU.n?G3N"O.0$,"89l9V.k<,1'5U"2+k3N+J&E1'.0(C"2+J.0"%"21'5S9GA4&�5qo
�	��
�aR=?.����<h��#a!"�����8�����*��!"���$#uo1;AE9�ZOth��o'÷�AQZ'¨�¢ ó ª�ª�5_t¯*,*gZQª E ¦*4_ªC£�5,Zú �X�cû � Z·h�ü©Z,��&E1O&E1'5@�aZ�,�Z,�cAEø�"89l9 o �DAE(�"2+N1U?G1,6%" 6C<'&E30?GA�1'.�:pA�+�(C?GP,+J&E30?G1,6R>8AC1'.03N+J&)?G1,"/5UhÏ9V&)F�"2+5,&LK%*U?G1,6�.-&E1'5Uø�?V>N$�*U9H&L3N"/.�&E1'5�P'"/&EKR.�o	�	��
)�����N�����I;=<�<��>!"��&��8��(L9)�N��!"(L#.z��v¢ ó ªU¨E£Utr*,*gZó*E ¶ ó 4 ó*E ¶,¨4Z


